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NOTES ON MANILA AND CAVITE. 


THE arrival at Manila, says a writer in Le Monde 
Illustré, is doleful. Over this port, so bustling of old, 
and so noisy with the shouts of boatmen, a profound 
silence has fallen. There are but few merchant ves- 
sels to be seen; the roadstead is filled with American 
armor-clads, which are still threatening; and the steam 
launches of the latter are the only boats that plow 
the waters. ‘ 

This first 7 is slightly effaced as soon as one 
goes ashore. In fact, the Bridge of Spain, which con- 
nects the Binendo district with that of Manila, has 
preserved its habitual aspect of gayety. The presence 
of the American volunteers alone, in their large, soft 
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to receive the necessary sapatte. Further along we 
perceive, almost on a level with the waves, some masts 
and a smokestack. These mark the wreck of a Span- 
ish armor-clad that was sunk before Cavite. 

Cavite, at which I landed after a trip of an hour, is 
now a dead city, in whose wide, deserted streets one’s 
footsteps resound mournfully. Upon the promenade 
that extends along the sea we find the statue of Co- 
lumbus, which was decapitated by the women of the 
city. As may be remembered, this statue, erected 
to the glory of him who discovered America, was 
stoned on the day succeeding the destruction of the 
Spanish fleet. Ingenuous is the rage, in truth, that 


lays blame upon so remote a cause of the misfortunes 
of the country ! 





DWELLING OF PRESIDENT SHURMAN, AT MALATE, 
NEAR MANILA. 


felt hats and yellow kahkis, recalls the fact that we 
have arrived in a disturbed country. 

The Escolta, the great business street of the city, is 
full of strollers, who stop for a long time in front of the 
shop windows. Inthe afternoon, about four o’clock, 
the promenaders go to seek a little fresh air upon the 
Luneta, where the wilitary band is playing. 

It is in the faubourg of Ermita that the majority of 
the American troops are quartered. These are mostly 
volunteers, whom the better disciplined regulars are 
gradually replacing. The latter are the only soldiers 
that can be profitably employed to fight the insurgents, 
who naturally take advantage of the want of disci- 
pline of the volunteers. 

The situation is far from being as satisfactory to the 
Americans as optimistic cablegraims state. and Mr. 
Shurman, the president of the civil commission, is 
making laudable efforts to come to an understanding 
with the Filipino delegates. The future will tell us; 
but it seems as if the insurgents were trying to gain 
time, and were relying a great deal upon the deadly 
effect of the rainy season. 

After passing through the quarters that have 
remained intact, says the same writer, and after 
visiting the old citadel, where a few Filipino prisoners 
_were peacefully promenading under the guard of the 
Americans, I hastened to take a look at the faubourgs 
and surrounding villages which suffered the most dur- 
ing the last conflicts. 

The faubourg of Tondo is no longer anything but a 
ruin. In the place of houses there is nothing but a 


Touched by all these sad things, I re-entered Manila. 
But here, also, I was to have leisure to reflect upon 
them, since, from seven o'clock in the evening, one has 
to shut himself up in the hotel. 

The American patrols would have no pity for an 
imprudent promenader who should take the risk of 
staying out of the house after nightfall. 


ACCOUNT OF DR. PETERS’ RECENT VISIT 
TO THE RUINS IN ZAMBESIA. 


Dr. KARL PETERS sends us an account of a visit he 
made recently to some ruins near the river Muira, a 
southern tributary of the Zambesi, in Portuguese terri- 
tory, nearly opposite Shupanga. He refers to a passage 
in the “ Atlas Historique ” (1705-19), in which it is stated 
that half a day’s journey from the river Mansoro is the 
fort of Massapa, and near this is the “great mountain 
of Fura, very rich in gold, and there are people who say 
that this name of ‘ Fura’ is a corruption of the name 
Ophir.” It is then stated that in this mountain are 
Cyclopean ruins. It was to find these ruins that Dr. 
Peters made his journey from the Zambesi; he con- 
cludes that the Muira is the Mansoro of the old maps. 
Dr. Peters, accompanied by Mr. Leonard Puzey, Herr 
Ernest Gramann, and a number of porters, left the 
Milemba, on the south bank of the Zambesi, on April 
14, in a south-southeast direction. He says: 

We marched on this afternoon only five miles, and 
camped at the last great kraal under control of the 
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bankment of the Muira and went out for an excursic 
up river with Mr. Puzey and two Somalis. Halfa mij 
on the right and left hand the range was still rollin 
like the hills of the Neckar above Heidelberg. B 
then the dark rock steeply fell down, about feet 
on both sides to the valiey of the Muira. 

We continued our exploration on the next day, whe 
I moved our camp about two and one-third miles int 
the very center of the valley, where the river forms 
bank of alluvial quartz sand. We could state in the 
afternoon that the old report, which says that in this 
mountain the river of Dambarari passes to the north, 
is quite correct. At its entrance in the south th 
mountain mass forms two splendid solid rocky moun. 
tains of slate, which fall steeply about 1,000 feet down 
to the river from both sides. I found out later that 
in fact aged must have originally been one mountain 
through which the Muira cut its way. I have called 
the mountain on the western side “Mount Peters.” 
Altogether, the valley from south to north is about 
five miles long. In front of the southern entrance the 
rocks fall off to the west, some hills skirting the main 
mountain. On the eastern side they bend to the 
southeast in a very picturesque semicircle, which has 
its continuation in the south and toward the south. 
west, almost forming a circle. The end of this circle is 
called by the natives Msusi Mountain, and at its foot 
the great kraal Inja-ka-Fura is situated. It is near. 
ing one of the hills, parallel to the western ridge, only 
leaving room for the broad bed of the Muira River, 
and so almost closing the escarpment round the wide 
mound south of Mount Peters. On the hill opposite 
Inja-ka-Fura and the Msusi Mountain we found one 
of the old ruins of which our report speaks. The 
whole mountain mass of Fura may have an extension 
of 80 to 90 English square miles. We had not camped 
more than twenty-four hours in the Fura Valley when 
we succeeded in getting some further evidence that 
we were really on the right spot. Some people came 
to offer work, and when Mr. Puzey, who speaks the 
language of the country well, asked them whence they 
came, they answered from Inja Sapa. 

To Inja-Sapa, then, we went the next morning. It 
is a large native kraal in dense primeval forest, about 
half a day’s journey from the river at its southern en- 
trance into the mountain. We asked the people about 
Massapa, and were answered that Massapa and Inja- 
Sapa are the same, that people called it Massapa or Inja- 
Sapa just as they like. So we had identified one of 
the chief names of our old map and report, and most 
likely the very spot on which, some centuries ago, the 
old Portuguese fort stood. That we did not find re. 
mains of this fort is not to be wondered at. The fort 
was undoubtedly built of wood. Besides, we should 
have had to explore the dense forest around the kraal 
for traces of a Pasteatene settlement, which we could 
not do yet. Inja-Sapa lies about five hours’ march 
south of the present Portuguese fort of Tambara. 

The decisive discovery for our exploration in this 
country was made by Mr. Puzey on April 20. I had 
requested him to go to Inja-ka-Fura to settle certain 
matters with the chief. He returned at noon, and re- 
ported that he had seen the ruins the report speaks 
of. They are situated, as I have already mentioned, 
on the hill which runs parallel to Mount Peters, and 
look down upon the circular valley formed by the 
escarpment which I described above. The ruin is 
about two miles distant from Inja-ka-Fura. I went 
to this ruin in the afternoon with Herr Gramann, and 
we ascended it, undoubtedly the first whites who ever 
did so for centuries, as Mr. Puzey had only looked at 
it from the bottom. Through a dense undergrowth, 
over vast débris, we had to make our way. After half 
an hour’s exertions we stood on the platform of the 
hill, and had a look over the beautiful country at our 
feet through which the Muira River bends in wide 
windings. On the platform we noticed what I took 
at once for the remains of an ancient ground-wall fol- 
lowing the edge of the ridge. Then we went down 
half-way again over masses of stones and débris, and 
we stood in a courtyard before an ancient Cyclopean 
wall, partly fallen to pieces, partly rising up to twelve 
feet to fifteen feet in height. In a mighty circle it 














SPANISH VESSEL SUNK BEFORE 
CAVITE. 


heap of rubbish, the fire not having left a stone upon 
stone. Here the conflict was terrible and merciless; 
and the insurgents, having one night foreed the 
American lines, were repulsed only after a long and 
bloody struggle. 

The vill of Paco, too, is almost entirely destroyed, 
and in ite ceareh, while on fire, there perished a host 
of natives who expected to find an inviolable asylum 
therein. 

In order to escape all these scenes of desolation, I 
resolved to visit Cavite and pass over the places of the 
famous naval combat. Everything here recalls the 
fact that the sinister battle is still recent. Here we 
see a Spanish ship that has just beeu floated and is to 
be taken, with great trouble, to Hong Kong, in order 


Portuguese administration, about an hour’s distance 
from the Muira River, where we had to enter Ma- 
combe’s country. This river (which is no other than 
“la riviére de Dambarari”) we struck next morning by 
seven o'clock and followed its dry bed eleven miles 
upward. At ten o’clock, advancing my caravan with 

r. Puzey, | saw for the first time right in front of me 
the strangely shaped outline of the Fura Mountains. 
Two comely shaped black rocks, through which the 
river runs, which here suddenly shows real water, 
stand like the posts of a gate on either side of the 
stream. The whole mountain is of quartzite slate, 
and gives with its dark color au almost weird impres- 
sion, the more so as it is entirely devoid of population. 
I pitched my tent under the hill on the eastern em- 


SUNKEN SPANISH VESSEL SET AFLOAT IN THE 


BAY OF MANILA. 


runs around the slope of the hill to the right and left, 
forming with the hill behind the courtyard I spoke of. 
It appeared that on our way up hill over masses ‘of 
small stones and bowlders we had climbed over a part 
where the wall was broken to pieces by old age and 
African elementary powers. ith a feeling of awe I 
stood in the midst of these remains of ancient, very 
ancient, human activity. 

On the next day I had a decent road cut to the top 
of the hill and down in to the wall. and now we 
could study our find with more ease. The results, in 
short, are the following. We discovered toward the 
center of the top another ground wall which had un 
doubtedly been a part of the building, maybe a temple. 
maybe a store-house. This wall had been worked 
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jpto the natural rock, which here forms a sort of flat 
foor. The stones of this ground-wall, samples of 
which I have sent to London, are heart shaped and 
are worked with a pick, so that the description in our 
old report saying the stones were not worked with a 
ick apparently only applies to the outer walls. Per- 
bops the author never took the trouble to visit one of 
the ruins. I laid bare a part of this ground-wall on 
the top, but gave up further digging because I was 
afraid that my clumsy workmen might do harm to the 
remains. They have, indeed, already destroyed part 
of the ground-wall. The stones of the wall are a 
pseudomorph sandstone, while the rock into which 
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they are worked is quartzitie slate. The whole of the 
ruin is built after the general ancient Semitic pattern. 
The Cyclopean wall skirts the hill about half-way be- 
tween the bottom and the top; on the top of the 
buildings, the hoarding place and likely the temple 
were standing. The remains of a ground-wall along 
the edge of the top lead me to believe that a second 
wall formerly ran round the platforin itself. To ex- 
plore the ruin properly it will be necessary to send a 
scientific expedition with a proper outfit for such ex- 
eavations. The débris has to be removed, and this, I 
am sure, will take considerable time. Why the old 
conquerors chose this spot for their fort is easy to see. 
The Muira touches'the bottom of the hill, so water 
was handy. A second river we have discovered at the 
back of the ruin. From the top they had an outlook 
over the wide plain before them, while they had the 
bulk of the Fura massive at their back. From their 
fort they commanded the plain as well as the moun- 
tain. I have ealled the hill on which the ruin stands 
after its discoverer, ‘* Puzey Hill.” 

Mr. Puzey some days later found a second ruin west- 
northwest of the first on another head of the same 
ridge, looking over the plain in the same direction. I 
am certain we shall find still more of these Cyclopean 
buildings when our time, which now is otherwise oc- 
cupied, permits of a more extended exploration.—Lon- 
don Times. 


FOREST AND MINERAL WEALTH OF 
THE SOUDAN. 


THE following information, extracted from a report 
by Sir William Garstin, K.C.M.G., on the Egyptian 
Soudan, received by the Foreign Office through H. M. 
Agent and Consul-General at Cairo, is taken from The 
Board of Trade Journal. 

A very possible source of future wealth to the Soudan 
lies in the vast forests which line the banks of:the Upper 
Blue Nile and extend, in an easterly direction, to the 
Abyssinian frontier. In the Bahr-el-Ghazal province 
also, particularly in the Bongo country, large forest 
tracts exist. 

The ebony tree (Dalbergia melanoxylon) is met with 
south of Karkauj, on the Blue Nile, and again in the 
vicinity of the Sobat River. This tree does not, in 
these latitudes, attain to a very large girth, 9 inches 
being apparently its maximum diameter. It must, 
however, be very common in these forests, as most of 
the principal houses in Omdurman are roofed with it. 
The value of Acacia arabica, from which the white 
and red gum is obtained, is well known; while the 
other kinds of acacia, such as Acacia nilotica (in Arabic 
“ Sant”), is the chief source of the fuel supply. 

A bamboo is met with in the ranges of hills to the 
south of Famaka, and, according to some, * mahog- 
any” is found in the forests round Fazogl and in the 
Beni Shangul country. 

The means of transporting such woods can only be 
by the river. Unfortunately, neither the ebony nor 
the acacia will float in water, and, therefore, such 
transport is debarred in these cases. If a good and 
serviceable timber tree can be discovered in the Blue 
Nile forests which can be floated down the river to 
Egypt, a large source of revenue will undoubtedly have 
been found. Extensive saw mills might be erected at 
Assouan, utilizing the power available at the dam now 
under construction, and an important timber trade 
luight one day arise. 

On the White Nile, in the Bongo and Rohl districts, 
the India rubber creeper (Lando!phia florida) is found 
in great profusion. If the rubber yielded by this creep- 
er-be not of quite so good a quality as that obtained 
frow the Assam India rubber tree (Ficus elastica), it is 
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still of sufficient value to be counted as an important 
asset in the future trade of the Soudan. This plant, 
which has large laurel-shaped leaves, and a white flow- 
er resembling a jasmine, requires several years to ma- 
ture before yielding rubber in any quantity. The 
natives obtain what they require by tapping the stem, 
usually in such a reckless manner that the creeper dies 
under the operation. The Assam India rubber tree 
should certainly flourish well in most parts of the Sou- 
dan, more particularly south of Khartoum. Although 
this tree takes from twenty to thirty years to arrive at 
a girth sufficient to permit of regular tapping, its yield 
is so valuable (about £3 per tree per annuw) that its 
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introduction into the country is well worth attempt- 
ing. 

It is very much to be hoped that a scientific exainina- 
tion of the Soudan forests may ere long be carried out 
under the superintendence of an expert. An Indian 
forest officer (from Burma for choice) might be deputed 
for this purpose. It is certain that much valuable in- 
formation would be obtained from his report. Such 
an appointment needs no recommendation—its neces- 
sity is obvious. A trained forest officer could, more- 
over, render good service by advising the government 
as to the best method of preserving the valuable fuel 
supply which at present exists on the banks of both 
rivers. This supply, although apparently inexhaust- 
ible, must speedily diminish, unless the cutting and 
felling of the areas is carried out upon some regular 
system which will permit of the young trees growing 
up and replacing those cut down. It is, of course, in- 
evitable at present that the felling should be carried 
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tainous regions of Kordofan and Darfur on the west 
and of the Abyssinian frontier on the east, would be 
impossible. Iron ore is found in the Babr-el-Ghazal 
province, and also in Darfur; while gold mines were at 
one time worked in the mountains south of Fazogl. 
Could coal be discovered it would make a great change 
in the whole question of the Soudan. Ina few years’ 
time it is probable that the Geological Survey Depart- 
ment of Egypt will be able to depute parties to exam- 
ine the Soudan. For the present nothing can be done. 
—Journal of the Society of Arts. 


PRECIOUS STONES OF NEW YORK. 


RESIDENTs of this State customarily look to the West 
and South and to foreign countries for precious and 
semi-precious stones in their natural state, but here 
are to be found some of the most beautiful known. 
Underlying this city are gem-bearing quartz veins; 
but these vaults are now Jocked and inaccessible. The 
seeker after precious stones long ago gave up his place 
to the real-estate dealer, who has made more money in 
building up than the other could have by digging 
down. 

An idea of the variety and beauty of the precious 
stones found in New York State may be gathered from 
a visit to the Tiffany-Morgan collection of gems, be- 
longing to the State cabinet at Albany, and to the 
Mineralogical Club’s collection in the Museum of Na- 
tural History. On Manhattan Island are found the 
yellow aquamarine, or beryl, the pale-green beryl, and 
the small, transparent red garnet, the quartz veins 
bearing them traversing the archzan rocks. The 
same veins occur elsewhere in the State toward the 
Adirondack region. In Lewis County, however, pre- 
cious stones are most abundant. Here are found, in 
particular, great quantities of purple and red garnets. 
At Newcomb, in the same county, beautiful crystals of 
brown tourmaline are found. rof. Beecher of Yale 
made this discovery some time ago. In Richville, in 
the township of De Kalb, the finest crystals of pyroxene 
are picked up from time totime. Cut into gems weigh- 
ing from three to thirty carats each, they possess a 
peculiar charm. They are of a rich, oily green, differ- 
ing from the tourmaline, peridot, or green garnet. . 

One of the most valuable of the native precious 
stone is titanite or sphene, which is found in the “* Tilly 
Foster” mine, near Brewster’s, in Putnam County. 
This crystal is of a brilliant golden substance, and a 
great favorite with lapidaries. Cut into gems, it shows 
a greater play of color than the diamond itself, it is 
said by Mr. Kunz, the government expert. It would 
be one of the most remarkable gems but for its soft- 
ness ; in beauty and coloring it is unmatched. A single 
stone, in its natural form, brings from $100 to $300. 
In excavating for the ship canal on the upper end of 
New York Island, crystals of smoky quartz were found 
in blasting the magnesium limestone. So exquisite in 
their crystallization and natural polish were they, that 
they had only to be cut into smoky topaz. 

Gouverneur, in St. Lawrence County, seems to be 
the home of the tourmaline. One of these stones, of 
the collection of Elihu Root, Sr., is as thick as a man’s 
neck. Occasionally the crystals are transparent enough 
to afford gems of from one to five carats each. In 
Orange County, near Sussex, on the New Jersey line, 
crystals of sapphire are found, but they are not suffi- 
ciently transparent to be of much value. Recently 
they have been referred to in certain scientific articles 
because their occurrence in a limestone, such as that in 
which they are here found, is identical with the oc- 
currence of the true ruby in the valley of the Mogok, 
Burma, where the most highly prized pigeon-blood 
rubies are found, All the way from Lewis County to 
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out in a wasteful manner. Fatigue parties are landed 
from the boats, and are required to cut the largest 
amount of wood in the shortest possible time. The 
men have no idea of the value of the trees, and natur- 
ally select those which are nexrest to the water and 
easiest cut. Should this practice be continued, it is 
certain that a few years must see a great diminution in 
the belt adjacent to the river. On the Blue Nile even 
eae guim-producing acacias are being felled for 
fuel. 

Minerals.—Very little is known regarding the possi- 
bilities of mineral wealth in the Soudan. Until the 
country is more settled, an investigation of the moun- 


Coney Island there are bowlders of chatoyant, iride- 
scent feldspar, known as Labrador spar. Masses have 
been broken from the original deposit at Keeseville 
and scattered during the glacial period, until now they 
lie all the way to the terminal moraine in Prospect 
Park, Brooklyn. The spar exists in such quantities 
in one of the rivers in Lewis County, and the colors 
are so beautifully brought out, that the river has been 
called Opal River. Labradorite shows a play of red, 
green, blue, purple, and yellow--like a peacock feather 
—where it is fractured or cut, if the light strikes it in 
@ certain way. 

Although, strictly speaking, it is not a precious stone, 
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the pearl has been found in many of the fresh-water 
brooks and rivers in this State. Pearl River in Nyack 
bas produced numbers, as have also several of the 
rivers in St. Lawrence County. These pearls bring 
from $1 to $100 each. Generally they are not white, 
but much interest attaches to the tinting—pink, violet, 
purple, and brown, the pearl being always the color 
of the shell in which it is formed. The so-called ** Lake 
George diamonds” are more beautiful than valuable. 
When found in their natural setting of calciferous 
sandstone, they are more beautiful than the diamond 
of the African wines when it is first brought to light. 
They are found in great profusion in Herkimer County, 
and they are usually set in pins and charms. Jewel- 
ers say, however, that nowhere do they look so well 
as in their natural state, and mineralogists discover 
them always with delight. The crystals, when they 
are fine, are snowy white, like Carrara marble, and 
when free from flaws, very beautiful. Sometimes they 
are found so minute that, when carefully sorted from 
the mud, it takes from 70,000 to 400,000 to weigh a 
single ounce; and each crystal is as perfect as the 
largest, having eighteen perfect faces. Generally, the 
so-called Lake George diamonds sold in cities are no 
more crystal or quartz than are rhinestones bought in 
Paris cut from Rhine pebbles. The name is merely 
a eatch-penny one. 

se quartz is the mineral Bedford contributes 
from its coarse granite. It is a shade of pink not ex- 
celled, if equaled, by any found elsewhere. A mineral 
resem bling jade is the, woonstone peristerite of Jefferson 
County. This is a white substance, with a blue play 
of color. Wallastonite is found at Bonaparte Lake. 
Through the entire terminal moraine pebbles of black 
jasper nearly a foot across can be found. They are an 
intense black, and are known as basanite or Lydian 
touchstone. They are used by jewelers to determine 
the carat of the gold. 

In his report to the United States Geological Sur- 
vey on ‘Gem Production in the United States,” just 
issued, George F. Kunz says concerning another 
semi-precious stone, and its use in the making of 
stained-glass windows: ‘Plum Island—one of the 
broken line of morainal islets reaching from the north- 
eastern point of Long Island and across the Sound to 
Watch Hill, R. I.—abounds in pebbles of variously 
colored quartz, derived from the disintegrated rocks 
of the Connecticut shore, and carried southward to 
the upper or second moraine by the ice-sheet. Many 
of these pebbles are very richly colored—red, yellow, 
purple, etc.—and have been locally called agates, and 
collected, both here and on the neighboring Goose 
Island, by parties from Connecticut. The pebbles 
are used for the same purposes as stained glass—-that 
is, leaded together—the iron staining showing beauti- 
fully by transmitted light. This form of window effect 
was introduced by Mr. Louis C. Tiffany. The pebbles 
are very abundant, and are continually rolled, washed, 
and polished by the surf, and sometimes piled on the 
beach in windrows. One or two persons make a busi- 
ness of visiting the islands in a sloop and gathering the 
best colored and most attractive stones.”.—New York 
Evening Post. 


AN IMPROVED CONTINUOUS-COMBUSTION 
GENERATOR. 

A SIMPLE, instantaneous internal-combustion gene- 
rator, in which gas or oil vapors are mingled with 
a proper amount of air to obtain perfect eombus- 
tion, has been patented by Eugene P. Woillard, of 
Palm Beach, Fla. Of the accompanying illustrations, 
representing the apparatus in its preferred form, Fig. 1 
is a vertical section through the generator, showing its 
construction. Fig. 2 illustrates the generator applied 
to a motor-car. Fig. 3 represents a rear end view of 
a horseless carriage with the generator and coacting ap- 
paratus in position. 

In Fig. 1 the combustion chamber is indicated by the 
numeral 1. From the combustion chamber a neck, 2, 
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Fie. 1.—LONGITUDINAL SECTION THROUGH 


GENERATOR. 


leads into the mixing chamber, 3. Through the bot- 
tom of the combustion chamber an induction pipe, 4, 
passes, which is bent into a coil and forms a lining. B, 
or the combustion chamber, an opening being left at 
the center for the injection pipe, 5. The pipe, 4, coils 
around the inner walls of the chamber until it reaches 
the crown sheet, C, where it also forms a lining, an 
aperture being left in the center. After lining the 
walls of the combustion chamber, the pipe, 4, is bent 
into a series of flat coils, 6, having a central passage 
through which the end of the pipe, 4, is thrust in order 
finally to emerge from the neck, 2, and project into 
the mixing chamber, 3. The bottom of the mixing 


chamber is formed by the convex crown sheet, C, so 
that the water of condensation can be drained off by 
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the cock, 9. By providing the chambers, 1 and 8, with 
a flared-neck tube between them, the combustion 
chamber is kept clear of steam or moisture, leaving 
only pure air to form a perfect combustible mixture 
with the gas or oil vapors. After the products of com- 
bustion have passed through the neck, 2, and have 
mingled with the steam issuing from the nozzle, 10, 
they are conveyed by the eduction pipe, 11, to the 
motor. In order to ignite the first charge in the com- 
bustion chamber, an electric spark is used. 

Either a hand-pump may be used to start the gene- 
rator, or the pressure of air and oil-vapors or gases 
stored in a tank. Should the pressure within the 
generator pass a safe limit, the safety-valve, J, will be 
automatically opened. 

The motive fluid generated by this apparatus has 
the advantage of gas, hot air, and steam, without the 
disadvantages of a falling off in pressure. 

In operating car-motors by means of this generator, 
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track. He must be able to look unbiased at the pr 
lem from all sides, and be competent to consider 
weigh carefully the governing principles which aff, 
the question in hand. Because every design of a 
chine, even the most successful one, is but the resy 
ant of a compromise. Some features of construetj 
have to be modified or changed to suit some oth 
equally ———— part, and su it is to the end. 

must be able to consider all the conditions togeth 
discarding this part and modifying another, so as tog 
tain the best result asa whole. He must be imaginati 
By this I mean he must be able to bring in general « 
line the machine with all its principal features bef 
his mind’s eye, and the problem should have been 
thoroughly thought out that he is able to do this af 
he has made his preliminary hand sketches, 

before the drawing proper has been begun ; becar 
drawing is but the mechanival representation of ti 
designer’s thoughts. The thought has to be befo 






















































AVA 
a) 


ay qi | 
\ 








> 











SS 









CF 


mth 












| 


an arrangement similar to that shown in Fig. 2 is em- 
ployed. In order to start the car, the lever, 1, is gradu- 
ally pulled forward, thus opening the gas-valve, 3, the 
air-valve, 4, and the throttle-valve, 5, simultaneously. 
The valves, 3 and 4, receive air and gas in proper pro- 
portions from their respective tanks through the pres- 
sure-reducing valves, 6and 7. The explosive mixture, 
when it has reached the igniter, 8, is discharged by an 
electric spark between the terminals, 9 and 10. The 
spark is made to pass between the terminals by press- 
ing the button, 2, simultaneously with the operation of 
the lever, 1. The motor, when started, pumps water 
to the steam generating coils in the combustion cham- 
ber of the generator. In order to stop the car, the 
lever, 1, is pushed backward, whereby the air, gas, and 
throttle-valves are simultaneously closed, and the mo- 
tive agent cut off. In operating cars by means of this 
generator, a compressing station is required. But 
when the apparatus is used on horseless carriages, the 
compression station is dispensed with. The motor 
does its own compressing and delivers the air to a sup- 
ply tank connected with the oil tank by means of a 
by-pass in order to have equal pressure in both tanks. 





THE DESIGNING OF AUTOMATIC 
MACHINERY.* 
By HANSON ROBINSON. 
UNDER this head I will consider only those machines 


known primarily as labor-saving machines. The field 
for such machines being necessarily new, strange con- 
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Fie. 2.—MOTOR CAR WITH GENERATOR IN POSITION. 
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the drawing is made, and the clearer and more accu 
rate the thought, so will be the drawing. 

Coupled with these gifts must be a good, retentiy 
memory that can recall different features or mov 
ments of a machine that may have been seen, at so 
previous time, and which can be brought in realisti 
survey before the mind’s eye, so that the desirable pa 
of such may be so modified as to suit the new condi 
tions. This quality is also embraced by that ver 
important gift, experience, without which the othe 
ones are almost worthless. And I may add anothe 
talent, which is by no means the least, and that is a 
euracy, which not only applies to the making of th 
drawings, which is only mechanical, but accuracy ¢ 
thought, which can usually only be obtained by lon 
training. 

Also be systematic in thinking out the design; don’t 
jump from one operation to another, and thereby ski 
over or leave unfinished until the end some one pai 
which appears at the time to be of a trivial character 
Take up each consecutive operation in its own turn 
and don’t leave it until it has been completely though 
out and arranged for; because these very same ove 
looked operations sometimes prove to be the mos 
troublesome features of the work. 

Therefore I will endeavor to present in a systematig 
order the following points to be considered, and whic 
will be found applicable to any machine undertaken 
and under these heads a correct classification of thé 
various questions which may arise can be made. Thesé 
heads are as follows, and will be taken up for consider 
ation in regular order : 
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Fie. 3.—REAR END VIEW OF HORSELESS CARRIAGE. 


ditions must usually be met, and seemingly insur- 
mountable problems must often be solved. ‘ 

Before beginning the work of designing such a ma- 
chine, several questions should be thoroughly consid- 
ered and answered, without which the success of the 
machine could in no way be assured. 

The designer of automatic machinery must have pe- 
culiar gifts or qualities to be successful. First, he must 
be an inventor. By this term I mean a man who, when 
confronted by a seemingly insurmountable problem, 
must have the requisite originality of thought and de- 
sign to think out new ways and processes of accom- 
plishing a given object, thereby leaving the well-beaten 


7A read at the December meeting of Baltimore Chapter, Associa- 
tion of American Draughtemen.—The Practical Engineer. 


1. What is the machine intended to do? 

2. Do you thoroughly understand the several ope- 
rations as they are now being done by hand ? 

3. What has been previously done along this line ? 

4. Under what conditions is the machine to be ope- 
rated, and of what capacity, both mental and phys- 
ical, are its operators ? 

In taking up the first question, What is the machine 
intended to do? there should be a clear understanding 
and knowledge as to what use the product of the ma- 
chine is to be put. How much uniformity in the pro- 
duct, regarding its accuracy of shape, size, and con- 
sistency, is required, and what is the limit of inaccu- 
racy allowed ? 

What is the uired output from the machine per 
day, and what is the capacity of the hand opera- 
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tors on similar work per day? Under this head one 
way include the cost of hand labor, and what saving 
ean be expected by the use of the machine. This 
would also include the consideration of a rough esti- 
mate of the first cost of the machine, and about what 
number of machines would be required, thus showing 
jn a general way whether the machine would bea 
ommercial success, because if now it should appear 
doubtful, no more time and labor should be spent 
it. 

We now come to the second question, Do you thor- 
oughly understand the several operations as they are 
now being done by hand ? 

It is, of course, self-evident that if there is only a 

rtial understanding of how the operations are per- 
formed by hand, in all their details, no machine can 
be designed to accomplish the same result; and the 
only way to obtain this knowledge is to watch closely 
the hand operators on this or similar work. Then learn 
to do this work yourself, and thus obtain a thorough 
and accurate grasp of the subject. In this way you 
will also become intimately acquainted with the qua- 
lity and texture of the substance. It may be tin, to- 
bacco, iron, wood, or paper. Understand its physical 
properties—whether it is readily affected by atmospher- 
ie changes, by heat or cold, dryness or dampness; can 
the substance be obtained of such uniform character 
that when one lot has been run through the machine 
the subsequent lots will be all like it, or will certain 
portions of the machine have to be made adjustable to 
per:nit of variation in the substance ? 

After learning how to perform these operations your- 
self, you are in a position to analyze the several ope- 
rations and resolve thein into their simplest forms. 
The system or order in whieh these movements. are 
made should also receive careful consideration; because 
by doing so a slight change in the order may result 
in simplifying the mechanism in the machine. For it 
should be remembered that the simplest movement of 
the hand, asin picking up a book and placing it in 
another position, would, if it be done by a machine, 
involve several complex motions, which would of 
themselves require a somewhat complicated machine. 

In considering the third question, What has been 
previcusly done along this line? it should be borne in 
miud that there is nothing new under the sun. So 
the first thing todo is to draw on your own knowledge 
of what machines you have seen that could do any of 
the needed operations—what are their faults, and have 
they any advantages? Here is where experience and a 
good memory are strong allies, for, by passing before 
your mind what you have seen you are enabled to pick 
out this or that portion of some movement or train of 
mechanism which may be applicable to your present 
needs. 

Then, to make use of Patent Office records, take 
those classes or sub-classes which bear on any portion 
of your problem, and you will be sure to obtain some 
information which will be valuable to you. After fol- 
lowing this course of investigation you are in a posi- 
tion to consider more intimately the mechanical de- 
tails of design. This, of course, would include the con- 
sideration in a general way of the maximum power 
which will be required to ran the machine, the proper 
amount of gearing necessary, and the arrangement of 
the driving mechanism, and general outline of frame or 
housing and bedplate. Of course, after considering 
this part of the subject, a very good general idea is 
obtained, which will be a guide in proportioning the 
strength of the various parts of the machine. For in- 
stance, if a machine is to bend paper into a certain 
form or shape, and another machine is required to 
bend tin into the same shape as the paper, the strength 
of the machines and their integral parts, and the power 
required to run them, will vary greatly. In this way a 
very correct idea can be obtained, and if the subject 
has been gone over carefully and fully considered, the 
machine is in a fair way to being a success. 

The fourth head, Under what conditions is the ma- 
chine to be operated, and what is the mental and phys- 
ical capacity of its operators ? 

This question brings us to the time when the machine 
is to be operated, and although this heading is the 
last, it is byno means the least in importance, because 
many a machine has been pronounced a failure be- 

cause this very subject had never been considered. A 
machine may run satisfactorily when being watched 
over by a machinist, but if the machine is to be run 
by an ignorant if not malicious set of operators, the 
style of mechanism, and probably the whole design, 
may have to be altered to suit these conditions. If 
girls are to run the machines, levers and treadles and 
clutches and those parts to be moved by hand should 
be so proportioned as to be weil within their strength. 
Any portion of the mechanism which is liable to be 
clogged by dirt or broken by the carelessness of the 
operator should be properly protected by means of 
guards and covers, here should be a ready access 
to all parts of the machine, so as to keep it clean and 
properly oiled. Those parts which the operator is al- 
lowed to take off and clean should be so made that 
there could be no mistake in placing them accurately. 

Of course the machine should be so provided with 
guards over the gears and other dangerous parts as to 
thoroughly protect the operator. 

In conclusion, I willsay that after handling the sub- 
ject in this manner, making full and ample experiments 
of any doubtful part of the mechanism and ne | 
drawings to see how certain principal movements will 
work in, the designer will now have a thorough grasp 
of the machine to be designed, and if possessing the 
previously mentioned talent and requisite amount of 
experience, the proposed machine may confidently be 
expected to be a success. 








The amazing cheapness in late years of many articles 
made by machinery is one of the characteristic features 
of the evolution of manufacturing industries under 
modern methods. As a single illustration it may be 
mentioned that vendors on the business streets of all 
large American cities are selling for one cent each collar 
studs having porcelain backs and hinged shanks ; and 
even at that price the studs are thoroughly well made. 
The extraordinary cheapness of the collar buttons can 
be a explained. hey are made by the million 
by special inachinery, and are sold by the gross at a 
price which enables the jobber to supply them to the 
street merchants for less than ten cents a dozen. 


THE “IDEAL” SAW-GUARD. 


WE illustrate a form of circular saw-guard recently 
introduced by Messrs. M. Glover & Company, Holbeck 
Lane, Leeds. The general arrangement of the device 
is well shown in Fig. 1, while the details of its con- 
struction will be easily gathered from Figs. 2 and 3. 

A bracket, 1, bolted to the table serves to support a 
vertical rod, 3, which can be clamped in position by 
the hand-wheel, 4, and supports a universal carrying 
block, 2, to which the arm, 5, can be clamped in any 
desired position. 

The guard proper is supported by this arm, and con- 
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15, the hood tilting about the center, 14, and the back 
blades about the centers, 22 and 23. Perforations are 
made in this hood, as shown at 16, in order to enable 
the sawyer to see the line of his saw. The usual ad- 
justable fence is shown in position at 17. The loose 
plates giving access to the saw spindle bearings, etce., 
are shown at 20 and 21. 

It will be seen that the hood of this guard protects 
the sides of the teeth, as well as the points, while 
the back guard is so firmly held laterally that it enters 
into the cut without having to be guided by hand, as 
is necessary with some guards in which this back 
blade is less efficiently supported. The makers supply 





Fig. 1. 
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GUARD FOR CIRCULAR SAWS. 


sists in the first place of a long, thin, curved, and 
hinged steel blade, which forms the rear guard, and is 
held in position by a sliding bolt and vise plates, 19, 
attaching it to the bracket, 18, below the table. A 
forked tailpiece, marked 8 in Fig. 2, keeps the hinged 
blades in line with the saw, and stiffens them against 
aside thrust. A tilting holder, 9, supports the hood, 
12, in any position desired, and can be adjusted to 
accommodate different sized saws, as indicated in 
Fig. 2. A curved block, 10, works in the slide of the 
tilting holder, and can be clamped in position by the 
small hand-wheel, 11. The arrangements for adjust- 


ing the guard to different sized saws are figured, 13 and 


these guides for all sizes of saw up to 48 inches in dia- 
meter. We are indebted to London Engineering for 
the engravings and article. 


A Swedish officer who has lately returned to St. 
Petersburg after visiting the far East is of opinion that 
it will be at least five years before the Manchurian 
Railway is completed. It appears that there is a scar- 
city of labor, and also that the Chinese workmen, at 
present numbering about 12.000, are unable to work 
during the severe winter, which lasts from four to five 
months, 
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TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


United States Exports to Germany.—Those who read 
the German press cannot entertain the slightest doubt 
that German industrial circles look upon the enormous 
develop:uent of the industries of the United States, dur- 
ing the last few years with apprehension, says Louis 
Stern, commercial agent at Bamberg. 

Several meetings of representatives of industrial 
branches have taken place in Germany within the last 
few days, and the main point of their discussions was, 
in every instance, the ever-growing exports of the 
United States. 

The meeting of German manufacturers of tool-mak- 
ing machines which was held at DvUsseldorf last week 
asks for protection against the increasing American 
importati »n; so does the convention of German shoe 
manufacturers, which took place at Breslau a few days 
ago. The association of German cycle manufaeturers 
means to fight American competition even more keenl 
than the representatives of the branches just ated. 
The agrarians, as is well known, would like to exclude 
American grain, meat, and fruit. 

I am of the opinion that our exports to Germany will 
continue to increase, if we take the trouble to study 
the wants of these people ; and, above all, if we main- 
tain the quality of our goods. 

Whoever enters a shoe store in Germany where Ame- 
rican goods are to be had knows that he there gets the 
best, the most comfortable, and the most elegant shoes 
that are to be obtained ; and, knowing this, he willing- 
ly pays a higher price than for the German article. To 
keep this reputation is of the highest importance to 
American exporters. One of the leading retail mer- 
chants of this city, who has branches in several towns 
of Bavaria, and who handles American articles, called 
my attention to some American shoes for ladies which 
retail at $1.25. “If you want to kill your export trade 
to Germany, you must continue to sell such goods,” he 
said. Quantities of cheap and unreliable American 
shoes thrown upon the German market would do end- 
less harm to our exports in this article. 

The same is true of machinery and tools, in which 
branches of manufacture our country stands unrivaled 
at the present day, and it applies with still more force 
to cycles. So faras I could ascertain, out of 2,100 cvcles 
now in use at Bamberg, a quiet place of 40,000 inhabi- 
tants, about 60 are of American origin ; but they repre- 
sent the best that is made in our country, and the two 
local dealers who keep American machines tell me that 
the demand for them is very good, although the prices 
are higher than for the best native article. As in the 
boot and shoe trade, this reputation can be lost to us 
only by the exportation of cycles of inferior make. My 
attention was called the other day to an advertisement 
in the Frankfurter Zeitung, which read as follows: 
“One hundred American cycles to be sold at any 
price.” Soon afterward, a local dealer in German bicy- 
cles put in an advertisement in which his machines 
were represented as ‘‘ good, cheap, and reliable,” com- 
pared with the * poor American make.” The result of 
my inquiries was that there were no American bicycles 
of inferior quality to be had, and that one had never 
been sold at this place. This insignificant incident 
shows how anxious people are to lower the reputation 
of the excellent American wheels. It lies entirely in 
the hands of our export firms to make such efforts un- 
successful, by withholding inferior goods from the 
German market. 

The way to introduce articles into Germany has often 
been pointed out to the interested parties, viz., send 
experienced representatives, familiar with the customs 
and language of this country, establish sample stores, 
and “7 catalogues giving necessary details in Ger- 
man. The latter point cannot be repeated often 
envugh, for the numerous pampblets and catalogues 
in English received at the consulates day by day are 
of no use whatever for German business. Upon my 
endeavoring the other day to demonstrate the advant- 
ages of American tool-making machines to a local firm 
(Buxbaum Brothers), one of the most important in this 
yart of Bavaria, by means of a catalogue printed in 
Bnglish, I was told that the firm had no time for trans- 
lations. At the same time, the manager showed me 
the catalogue of an American manufacturer of agricul- 
tural machinery, beautifully prepared, translated into 
German, brief and to the point ; the machines (reapers 
and mowers) of the firm are to be found in this part of 
the country by the score. He said: ‘‘Our agents al- 
ways carry these catalogues with them, and they can 
be found among the best classes of the peasantry.” 

At the present time, when the German machine in- 
dustry is so busy that people have, in many cases, to 
wait twelve months for machines that have been order- 
ed, our manufacturers should gain a firm footing on 
the German market. It can be done by sending the 
proper men over, by conforming to the German usage 
of giving credit, and by carrying out orders promptly 
and well. 


Bfforts to Increase German Exports. — Vice-Consul- 
General Hanauer, of Frankfort, under date of June 9, 
1899, sends translation of an extract from the Berlin 
Confectionair, one of the priacipal organs of the Ger- 
man wanufacturing and export trade, especially in 
such lines as textile goods, ready-made clothing, ete. 
The Gerinan people, adds Mr. Hanauer, are fully alive 
to the importance of not only maintaining their 

resent position as purveyors to the world’s market, 
but believe it essential to their standing as a “great 
»0wer” to make still greater efforts to compete with 

ngland, which heretofore had the lead, and with new 
and energetic rivals, such as Belgium, Japan, and, last 
but most feared, the United States. The extract 
reads, in part : 
‘““WHAT DOES GERMANY DO FOR HER EXPORT 
TRADE?” 

“Of late, from various sides, demands have arisen 
for the establishment of a central bureau, on the order 
of a commercial museum, like that in Philadelphia, in 
order to further Germany's export trade. In view of 
the mighty efforts which other nations are making to 
push Germany from the position which she has won in 
the world’s markets, it seems necessary for our govern- 
ment to use all methods which other nations employ 
in competing with us, It is a stale truth that hitherto 


_ Imperial governmeat has done very little in this 
ne. 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 1287. 


“It is a gratifying change, auguring better results 
for the needs of our commerce, that considerations are 
pending to improve our consular system, and the fact 
that the modest item of 55,000 marks ($13,000) appears 
in this year’s budget of the Foreign Office, to be ex- 
pended in sending commercial experts abroad, is fur- 
ther evidence thai this government is beginning to use 
those methods which have in the past been so success- 
fully employed by England, France, and the United 
States in fostering their foreign trade. 

** We have a numerous staff of consuls, who promptly 
and regularly send in their reports, but no one can 
maintain that these meet the wants of trade. Itis a 
fact long since admitted that the immense mass of in- 
formation stored up in the monthly publications 
Handels-Archiv has no direct or practical value to our 
merchants. How inferior our consular system is to 
that of other countries is evidenced by the fact that 
Germany has only five professional consuls in the 
United States, whereas the latter country is repre- 
sented by eleven salaried consuls in the Rhenish pro- 
vince of Prussia alone. The institution of chambers 
of commerce outside of our own country is new to us. 
Austria, England, France, the United States, Holland, 
Spain, Italy, and Belgium have these in foreign lands, 
and even Greece and Turkey are about to establish 
them. 

“It is true that our export trade is at present in such 
good shape that the resort to extraordinary means for 
its improvement might seem prompted by excessive 
anxiety ; yet we must bear in mind that the growth of 
our foreign trade does not keep step with the increase 
of our domestic production. 

‘**It has become generally known that while bloody 
contests between nations are of less frequent occur- 
rence than of yore, struggles in economic fields are 
gaining in acrimony, internal trade is becoming more 
complicated, and the constantly growing competition 
makes it necessary for us to leave no means untried 
whereby we may not only maintain our present promi- 
nent position in the world’s trade, bat secure it in the 
future.” 


Broom Factory in the Transvaal.—Consul Macrum, 
of Pretoria, under date of June 24, 1899, sends transla- 
tion of a concession by which the government of the 
South African Republic grants to Messrs. Gottstein & 
Lagesen certain rights and privileges in the manufac- 
ture of brushes and brooms. The consul adds that he 
understands that Mr. Gottstein is about to depart for 
the United States in quest of capital, machinery, ma- 
terial, etc. The substance of the concession is given 
below. i 

The government gives the contractors the right to 
manufacture all kinds of brushes and brooms, made of 
hair, plants, fiber, etc., as well as painters’ and all 
other sorts of brushes. The place of erection is to be 
specified by the government, and the construction of 
the factory is to be begun within twelve months. The 
contractors are to use, as far as possible, the raw pro- 
duce of the republic. The products shall not be sold 
at a higher price than the fluctuating market prices 
of the South African Republic, the additional special 
duty not being included. If the products of the fac- 
tory are of a quality and quantity to satisfy the gov- 
ernment, a special prohibitive duty of 3344 per cent. 
will be granted by the Volksraad. After the first three 
years, the government is to receive 5 per cent. of the 
net profits accruing from the above-named factory, 
this payment to be made yearly. Government officers 
shall inspect the books of the factory from time to 
time and exercise control of the working. 

Nonfulfillment of the contract will involve a fine and 
revocation of the concession. Disagreements shall be 
decided by arbitration, a final umpire (in case of ne- 
cessity) to be chosen by the high court of justice of the 
South African Republic. 

The contractors have the right to form a company. 
This agreement shall last thirty years and may be re- 
newed under like conditions for a further period of 
thirty years. 


Trade Conditions in Persia.—Under the caption ‘‘ Ger- 
many’s Trade with Persia,” a writer in a leading Chem- 
nitz paper points out this empire’s position in that 
country, says Consul J. C. Monaghan, of Chemnitz. He 
says, among other things, that Germany is very poorly 
represented in Persia. In the northern part of the 
Shah’s dominions are no German houses at all. In 
the south, quite recently, a German company had 
made business connections, but as yet to little or no 
purpose ; since to do business in {Persia a knowledge 
of language, customs, and habits of the people is ab- 
solutely necessary. The imports, which, by the way, 
are very considerable, are almost entirely in England's 
hands, 

Persia, says the writer, who has lived eighteen years 
in Shiras, is not very rich. The population is made 
up, for the most part, of nomadic tribes that move 
from one grazing place to another. In the midst of 
these vast grazing tracts are the larger cities. In 
Teheran, the capital, one finds the richer classes. 
Bushire and Bender Abbas are ports where goods enter 
for transmission to the interior by means of caravans. 
The carrying is done by mules and camels. Roads 
and means of transportation are very primitive, but 
it very seldom happens that a caravan is robbed. 
Commerce is active. The imports are sugar in boxes 
and bags, candies, iron, cloths, cotton goods, iron 
wares, stone wares, copper, tea, indigo, leather, articles 
of luxury, ete. In articles of luxury, the prospects for 
a large business are excellent. 

To establish one’s self in Persia, a large capital is al- 
most indispensable. One needs from $40,000 to $50,000. 
The Persian does not pay cash. He never wants less 
than three months’ credit. To sell on such long time, 
one should have considerable local information. It is 
hard to get facts as to a firm’s or merchant’s standing. 
Sales for cash are possible only when very small 
quantities are disposed of—when the supply is small 
and the demand large. Money in Persia pays from 12 
to 18 per cent., and merchants seldom if ever do busi- 
ness on a basis that pays less. Europeans are always 
ready to sell, since 6 per cent. is the best they can ex- 
pect at home, and credit sales pay well. It takes two 
and one-half to three months for goods to arrive in the 
interior of Persia after they leave London. Thus, the 
goods are two wonths in transit, are sold on three 
months’ time, and before the merchant in London gets 
lis money, seven or eight months have passed. 
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German houses, says this merchant of Shiras, shrink 
from sales when the Persian merchant puts his tiny 
of payment months ahead. Because of this, busine 
is very seldom done by German houses. Besides, Ge 
mans, who have no — representative in Persia, roy 
great risks. Their hesitation to hand over goods t) 
unknown parties is reasonable. Business, therefore 
with all its profits, remains in English hands. Ap. 
other point to be carefully considered by parties de 
siring to do business in Persia is that a house mug 
have everything on hand from a button to a big 
Krupp gun. 

Russia is rapidly rising to a very important place jp 
trade, especially in central Persia. The Russians 
however, do not come themselves, but are represented 
je Persians or Armenians. They sell large quantitig 
of Russian glass and stone ware. In these lines, they 
have no competitors—first because the importation 
via Bagdad, because of Turkish tolls, is too expensive, 
and, second, because the goods come from the neigh 
boring Russian frontier provinces and meet Persian 
needs. For instance, samovars, cheap mirrors or look. 
ing-glasses, drinking-glasses, etc., are sold. German 
merchants might doa very large business in beet sugar, 
since it is preferred to the English and Russian. Up 
to date, France has furnished this article (beet sugar), 

England is engaged in an effort to obtain better 
roads. The English consul in Ispahan demanded, in 
his last report, the intervention of his government to 

et the Persian government to do something im the 
ine of roads, and his efforts were successful. South 
and West Persia have no roads; North Persia, only 
two. Of these the one from Ispahan to Rescht was 
built by Russians. A road is being built between the 
capital and Ahwaz. This will run down to the Persian 
Gulf and cheapen freight rates to the interior. In 
spite of every obstacle and difficulty, England’s exports 
to the Persian Empire are increasing. 

United States exporters may perhaps profit by these 
suggestions. We might send cheap cottons, sugar, 
candles, iron, ironware, stoneware, copper, leather, and 
fancy articles. 


German Schools in Foreign Parts.—Consu! Monaghan 
sends the following from Chemnitz, June 3, 1899: 

It may not be generally known that Germany main- 
tains schools in foreign countries. A fund is yearly 
voted by the Reichstag for this purpose. There is now 
an agitation in favor of granting the schools the right 
to award exemption from the long periods of military 
service ; in other words, to grant the one year service 
diplomas. It is argued that when young men in 
foreign parts, born of German parents, can pass ex- 
aminations and earn the right to serve in the army 
only one year, they will have greater inducement to 
retain their German citizenship. It is pointed out that 
boys born abroad, deprived of this right, go into other 
arinies, and necessarily assume citizenship of the state 
under whose flag they stand. These facts have had 
great weight with the government. The efforts of this 
people in foreign countries not only in selling the pro- 
ducts of its industry, but in propagating its language 
and maintaining its hold on its offspring, are untiring. 


American-Asiatic Association of Japan.—The depart- 
ment has received from Consul-General Gowey, under 
date of Yokohama, June 27, 1899, a report of the organ- 
ization in that city of a society of American citizens 
under the above title. The constitution adopted sets 
forth the following as the objects of the association : 

‘*To foster and safeguard the commercial and other 
interests of citizens of the United States of America in 
Japan, 

**To promote a beneficial acquaintance and associa- 
tion among Americans in Japan, and by union and 
a to pry organization to give more effective aid in 

ehalf of measures intended to advance such inter- 
ests. 

‘*To. gather and distribute information of import- 
ance to its members. 

**To act in concert with, and aid in the purposes of, 
the American-Asiatic Association of New York and the 
American Association of China, and such kindred 
associations as may hereafter be formed in the 
Orient.” 

Any American citizen of full age, resident or tempo- 
rarily residing in Japan, is to be eligible to member- 
ship. The annual dues are to be 10 yen ($4.98), payable 
annually in advance on the ist day of July in each 
year. There will be an annual meeting of the associa- 
tion in the city of Yokohama during the month of 
October in each year. 


Failures of Norwegian Paper Mills.—Consul Borde- 
wich, of Christiania, under date of June 26, 1899, in- 
forms the department of recent failures in that city. 
Five of the largest manufacturers of paper and cellulose 
have failed, and the value of nearly all classes of stock 
has declined. 

The Norwegian output of wood pulp, adds the con- 
sul, will in all probability be reduced for some time to 
come. 


Demand for Automatic Lawn Mowers and Incubat- 
ors.—Consul Lebert writes from Ghent, July 25, 1899 : 

I have this day received a request from Dutry-Cob- 
son, No. 12 rue des Champs, of this city, for the names 
and addresses of manufacturers of automatic lawn 
mowers and of incubators. This firm is one of the 
oldest, most reliable, and largest general hardware 
and machinery houses in this consular district. They 
pe eg immediate replies, as they are now holding 
orders for such goods. 








INDEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 


No. 514. August 28.—Japanese Regulations Relating to Foreign. 
ers— Operation of Japanese Treaties, 

No. 515. August 29,- Canadian Competition in Great Britain. 

No. 516, August 30.—Proposed Port at Montevideo. 

No. 517. August 31,—United States Fruit and Fruit Waste in Ger- 
many—*American Fruits in the Orient—*American Candy in South 
Africa— Boots and Shoes in Lourence Marquez. 

No, 518, September 1,—Electric Street Car System of Hamburg— 
Notes from Dawson City. 

No. £2 9. September 2.—Provisional Customs Regulations of Kya- 
ochau. 

The Reports marked with an asterisk (*) will be published in the Scren- 
TIFIc AMERICAN SUPPLEMENT. Inte parties can obtain the other 
Reports by apphcation to Bureau of Foreign Commerce, Department of 
State, Washington, D, C., and we suggest immediate application before the 
supply is exhausted. 
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TRADE NOTES AND RECEIPTS. 


Production of Olear Zinc Chloride Solutions.—To 
obtain clear zine chloride solutions without precipitate, 
Wiskirchen recommends to dissolve the zinc cliloride 
only in boiling hot water, and to make dilution with 
warm water only. This goes to show that zine chlo- 
ride solutions can be produced without any admixture 
of hydrochloric acid.—Neueste Erfindungen und Erfah- 


rungen. 

Black Mustard Flour for Ridding Empty Bottles of 
Bad Odors.—In order to render bottles and vessels in 
which strongly smelling liquids, alcohol, rum, ete., have 
been kept perfectly odorless and clean, so that the 
may be used for the finest wine, etc., powdered blac 
mustard seed is successfully employed. Pour a little 
of it with some lukewarm water into the receptacle, 
rinsing it afterward with water. If necessary, repeat 
the process.—Schettler’s Sonntagsblatt. ; 

According to the Werkstatt, cement for broken 
east iron articles is prepared as follows: Take sal- 
ammoniac 2 parts, sublimated sulphur 1 part, and cast 
iron filings 16 parts; mix the ingredients in a mortar, 
and keep this powder perfectly dry. When it is to be 
used, mix it with 20 times its weight of clean iron fil- 
ings, crush all in the mortar, and wet it with water, 
till it turns into a paste, with which the fractures are 
coated, pressing the object together. After a while the 
cemented places become as strong and hard asthe other 
metal parts. 

P. Wolff states that the method of purifying acety- 
lene proposed by Frank gives good results. It consists 
in the use of acid solutions of certain metallic salts, par- 
ticularly copper chloride, and resu!ts in the transfor- 
mation of part of the acetylene into aldehyde. It is 
claimed that one liter of the solution employed will 
purify 14 cubic meters of acetylene, and that the liquid 
can be regenerated by boiling, followed by aeration. 
As an alternative process the use of chlorinated lime 
containing a small quantity of an alkaline chromate is 
proposed. In this method the free chlorine is absorbed, 
and the acetylene does not undergo any decomposition 
—Jour. fiir Gasbeleuchtung, through Chem. News, 
80, 40. 

Apollo Illuminating Oil.—The fusel oil obtained in 
large quantities as waste in alcohol distilleries, and 

urchasable at a low price, is washed with milk of 
_ mixing 100 kilos of fusel oil with 15 kilos of milk 
of lime in a vat, whereby the oil, which sses a& 
yellowish to brown color, is completely decolorized and 
the fat substances contained therein are decomposed. 
Now add to 100 kilos of the fusel oil 25 kilos of petro- 
leum, mixing intimately and leaving alone for 24 
hours. When, after 24 hours of storing, the milk of 
lime has separated in the form of scales, it is drawn 
off. This cheaply produced lamp-oil has the character- 
istic of burning without a glass chimney, with a per- 
fectly smokeless and odorless bright flame, with very 
slight consumption of oil.—Seifensieder Zeitung. 

Blackening Art Forgings.—The blackened articles are 
not only very pretty, but the process also protects the 
iron from rust for a long time. According to the Zeit- 
schrift fir Maschinenbau und Schlosserei, the treat- 
ment is very simple. It consists in coating the objects 
very uniformly witb a thin layer of lins oil varnish, 
and burning it off over a charcoal fire. During the de- 
flagration the draught must be stopped. The varnish 
will first go up in smoke with a strong formation of 
soot, and finally burn up entirely. The process is re- 

ated, i. e., after one coating is burned off a new one 
is applied, until the parts exhibit a uniformly hand- 
some, deep black color. Next, wipe off the covering 
with a dry rag, and heat again, but only moderately. 
Finally, the articles are taken from the fire and rubbed 
with a rag well saturated with linseed oil varnish. The 
black turns completely dull, and forms a real durable 
covering for the objects. 

Removing Broken-off Pieces of Steel from Other 
Metals.—_By M. Bornhiduser, of Charlottenburg. The 
removal of broken-off spiral drills and taps is an opera- 
tion which even the most skillful machinist has to per- 
form at times. If the piece has little value, it is usu- 
ally thrown away, but in the case of more valuable 
objects, it should always be attempted to obviate the 
damage. 

A practical process for removing such broken steel 
pieces consists in simply preparing in a suitable kettle 
(not iron) a solution of 1 part, by weight, of commer- 
cial alum in 4 to 5 parts, by weight, of water and boil- 
ing the object in this solution until the piece which is 
stuck works itself out. Care must be taken to place 
the piece in such a position that the evolving gas bub- 
bles may rise and not adhere to the steel to protect it 
from the action of the alum solution. 

The author has conducted numerous tests with this 
process, and the final experience has been that the 
alum solution is a valuable means by the use of which 
many a workpiece can be preserved which would 
otherwise be lost.--Deutsche Mechaniker Zeitung. 


Production of Opaque Paper.—Soluble compounds of 
calcium, barium, or lead are mixed as intimately as 
possible with the fibers of the paper, and through 
suitable admixture by means of double decomposition 
in soluble compounds of the said elements are pre- 
cipitated on the fiber. Rp a 

If the paper is sized in the pulp, the precipitating is 
done in the rag-engine before the sizing. In the case 
of superficial sizing, the partly dried unsized paper 
should successively be drawn through baths of the 
soluble salt and the precipitant. 

As an example, the following directions for thin 
letter paper are given : 

To 150 kilos of paper stuff 45 kilos of commercial 
soluble soda glass are entered in the rag-engine; two 
hours before emptying, and after thorough intermix- 
ing, 26 kilos of calcium chloride solution is added. 
Next, the stuff is treated in the usual manner, while 
one has to see to it, by adding a sufficient quantity of 
aluminum sulphate (24¢ kilos in the case described), 
that the stuff has the acid reaction necessary for good 
sizing. 

The resulting calcium silicate renders the paper 
opaque and is also said to increase its whiteness. The 


mutual decomposition of sugar of lead with aluminum 
sulphate, from which lead sulphate remains among the 
fiber, is said to give equally good results, but is pro- 
hibitive owing to the poisonousness of the lead com- 
pounds.—Neueste Erfindungen und Erfahrungen. 
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MISCELLANEOUS NOTES. 


Some interesting details have lately been published 
as to the character and extent of the resources for the 
production of iron and steel in Germany. It appears 
that at a recent date there were 672 iron mines in the 
empire, of which 486 were exclusively devoted to iron 
mining, while 32 others mined iron ores as an accessory 
product. At the same date there were 154 mines not 
in operation, of which 96 were in process of being open- 
ed.—Engineering and Mining Journal. 


We learn from Tunis that the Compagnie des Phos- 
phates et du Chemin de Fer de Gafsa, a corporation 
engaged in extensive enterprises in that protectorate, 
is in the market for all sorts of rolling stock, including 
locomotives, and that proposals have already been in- 
vited in this country, The address of the company is 
60 Rue de la Victoire, Paris, and for cabling purposes it 
may be addressed as the ‘‘Compagnie Gafsa.”—Com- 
mercial Intelligence. 


The report of the engineer in charge gives the total 
freight passing through the Sault Ste. Marie Canal 
from the opening of navigation up to July 31 at 10,- 
433,875 short tons, which compares with 9,568,599 tons 
in 1898, and 7,872,695 tons in 1897: The number of ves- 
sels reported this year was 8,599. Of the freight this 
year, 8,547,607 tons were east bound and 1,886,268 tons 
west bound. The mineral freights included 6,474,735 
tons iron ore (5,778,122 tons in 1898); 392,523 tons an- 
thracite coal (193,535 tons in 1898); 1,227,038 tons bitu- 
minous coal (1.630.568 tons in 1898); 45.343 tons copper 
(62,246 tons in 1898). The falling off in copper was , se 
to the fact that considerable shipments were made by 
rail before the opening of navigation, owing to the un- 
usual pressure for early deliveries.—Engineering and 
Mining Journal. 


The Oamps of Concentration in the United States 
during the recent war signally demonstrated the 
greater dependence of disease upon neglected local 
conditions than upon climate. Of the total number, 
6,209 deaths, reported at the end of the war, 45 oecur- 
red in Honolulu, 287 in Porto Rico, 606 in the Philip- 
pines, 1,399 in Cuba, and 3,872 in the camps of concen- 
tration in the United States. ‘Typhoid fever and other 
intestinal diseases traceable to befouled water and filthy 
soil roundabout were the chief causes of mortality, 
and upon this knowledge it was suggested by some 
arwy officers and others that the government should es- 
tablish and maintain a number of permanent sanitary 
cainps in various sections of the country, such camps 
to be properly sewered and provided with pure water, 
and kept in condition for occupancy at a moment’s 
notice, in anticipation of future emergencies.—The 
Sanitarian. 


A rather interesting subject was discussed at the 
recent meeting of the American Society of Civil Engi- 
neers, and related to the protection of overhead bridges 
from gases emitted from locomotives. The discussion 
called out a number of interesting remarks concerning 
the practice of erecting such bridges and putting upon 
them no other protection from the effects of gases than 
a coat of paint. Bridges are being erected in large 
numbers, and still apparently the attention paid to 
this matter has been very slight. The engineer builds 
not only for the present, but for the future also. If he 
is inclined to look ahead, and realizes that his work in 
the course of a few years will need repair and perhaps 
renewal, it does seem that something should be done 
by him to prevent damage being done in the manner 
suggested. Prevention is better than cure in most 
eases, Paint is of no use at all when attacked by loco- 
motive gases. Bridges have been constructed with 
wooden ceilings, which ceilings have completely pro- 
tected the steelwork from the action of locomotive 
gases. 


The Montana State Penitentiary, a handsome brick 
and stone building, capable of accommodating five 
hundred prisoners and said to be one of the finest 
buildings of the kind in the country, has a somewhat 
novel history. The work, which would have cost at 
least a quarter of a million, was done by the inmates 
of the prison within a space of four years, at a cost of 
only about $50,000. ith the exception of the super- 
intendent, the foreman of the brickyard and the tin- 
ner who had charge of the covering of the roof, all the 
work was done by “criminals,” many of them unskilled 
Jaborers. Even the architect who furnished the de- 
sign for the building was a prisoner whose sentence ex- 
pired only afew weeks prior to the commencement of 
the construction. There were no quarrels among the 
men, no insubordination and no attempted escapes 
while the work was in progress. Without chains or 
fetters and with few guards, the men quarried the 
rock, cut and dressed the granite blocks, moulded and 
burned the bricks, dug the sand, burned the lime, cut 
the logs and sawed the timber.—Boston Transcript. 


The holding power of anchor bolts has been made 
the subject of some tests by Mr. M. M. Wilcox, who 
summarizes results in a paper published in The Tech- 
nograph of the University of Illinois. These experi- 
ments were made upon the holding power of bolts 
fastened with cement, lead, and sulphur. Holes 114 
inch to 15g inch in diameter were drilled in hard lime- 
stone blocks about 6 inches thick. About one-half of 
the bolts were 1 inch in diameter, and the others were 
34 inch in diameter. Smooth, threaded, and notched 
bolts were used. The smooth and notched rods,always 
drew out of the cementing material; the threaded bolts 
sometimes drew out of the lead and sometimes pulled 
the lead out of the hole, and always pulled out the 
cement and sulphur, A good cement was mixed to a 
grout or plastic mortar, and rammed around the fods. 
After standing for seven days the mean of twelve ex- 
periments with smooth bolts gave a resistance to pull- 
ing of 106 1b. per square inch of surface ofcontact of bolt. 
Three experiments with notched rods gave a mean re- 
sult after seven davs of 336 lb. per square inch, two 
threaded rods gave 585 Ib. per square inch after seven 
days, and two gave 832 lb. per square inch at the end 
of fourteen days. With lead four smooth rods gave 332 
Ib., one notched rod gave 460 Ib., and six threaded rods 
gave 903 lb. per square inch. With sulphur the 
threaded rods gave a resistance of 1,502 Ib. per square 
inch, a mean of seven experiments, one notched rod 
om a lb., and one smooth rod 200 lb. per square 
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SELECTED FORMULZE. 


Removing Silver Stains.—The following solution will 
remove silver stains from the hands and also from 
woolen, linen, or cotton goods : 


I nici Kms KadieeWa Sebcnesides 1 
SIs 606 6 03600 alcekckneon 1 
I Cibb dh J6 633084! «4 absense teees one 8 


We do not advise the indiscriminate sale of this 
solution, owing to its very poisonous character.— 
American Druggist. 


Bay Rum.—Bay rum is, as most pharmacists are 
aware, distilled in the West Indies from the fresh leaves , 
of the Myrcia acris and allied plants. The United 
States Pharmacopwia contains a formula for a bay rum 
made another way and does not recognize the West 
Indian product, the change from the distilled to the 
manufactured article having been made by the com- 
mittee which revised the Pharmacopwia of 1870 (fifth) 
and published that of 1880 (sixth). 

Both before and since the pharmaco 
numerous formulas for making bay rum 
vised, some of which are here given : 


ff f Srerererer. 
Oil of orange peel.............. 1¢ drachm. 
Alcohol. 76 ounces, 
This is based upon the pharmacopeial formula, with 
the oil of pimenta omitted. 


2. In his treatise on the manufacture of perfumes, 
Snively gives this formula for bay rum : 


ial change 
ve been de- 


1 ounce. 


ee ee ee ee ee 


BI vec esesenas os esses 20s 16 ounce. 
Magnesium carbonate.......... ; - 
GN CII ov 000s Svncecevceccces 2 pints. 
RAY nikaecoResce 00t00e neces 3 " 
WN bang GEA Sabckeccccccgs * asses 3 « 


Triturate the otto with the magnesium carbonate, 
gradually adding the other ingredients, previously 
mixed, and filter. If the rum employed contains suffi- 
cient sugar or mucilaginous matter to cause any sticki- 
ness to be felt on the skin, rectification will be neces- 
sary. 


sf Oo ee ee ... 88 minims. 
Oll of phMeMte..... -- ccceseee 10 2 
DE co. bi ccoticsecsousn 75 " 
Tincture Of Or7is. .....00d...000- 2 drachms. 
New England rum.... ........ 4 ounces. 
pO ere reer 1 pint. 
Water, sufficient to make...... | Beg 


—Druggists’ Circular. 
Toilet Cream.— 


D.  GNEO GEE. ohcsiscwccnccesccne. 2°4 ounces. 


BE TD x6. 65 0:06 00dccesvacies 80 grains. 
| errr 1 fl. drachm. 
Tincture of benzoin............ 12 fl. drachms, 
Cet idwnccan. 240%. wheeann 6 fl. ounces. 
OS eae 2 fil. drachms. 
Water enough to make ...... . 64 fl. ounces. 


Pour 322 fluid ounces of boiling water upon the seed, 
add the two acids, macerate for several hours, stirring 
occasionally, decant the liquid, upon the residue pour 
16 fluid ounces of boiling water, macerate again as be- 
fore, decant, mix and strain the two liquids, add the 
glycerin, incorporate the tincture gradually with vigor- 
ous agitation, add the perfume, and finally the re- 
mainder of the water. 


2. Gum tragacanth......... ... 3 ounces. 
eS err 144 " 
Potassium chlorate........ .. 6 55 
EE any 6 weewe<webeees .. 48 fl. ounces. 
Oil rosemary ........ .. . 4% fl. drachm. 
i eee 10 drops. 

Oil rose geranium............ 5 se 


i “ 


(Enanthie ether 


Cologne spirit.... .. ...... . 8 ounces. 
WITCH HAZEL CREAM. 

age NO ics 5ie eemananbin-s 4 ounces. 
See eee * 

Eee ae 32. fl. ounces. 

Distilled extract of witch hazel.128 ™ 

CO ere se ee 6 ounces. 

po rer ere ree 2 ts 


VICES GRROMED. «00. crccsceccece 1 7 
Macerate the quince seed in the hot water ; add the 
glycerin and distilled extract of witch hazel in which 
the boric acid has been previously dissolved ; let the 
mixture stand for two days, stirring occasionally ; 
strain and add the perfume. 


Filling tor Dry Battery.—The following formula is 
said to yield a serviceable filling for dry batteries : 


aS de srwaenensdassansi uence 3 ounces, 
COs cccsacs 6.6005 eaesceeswuune 1 - 
Manganese dioxide. ............000.0e0 3 . 
CORENINE TEPPGIED..... cccccce secces se 1 - 
SE 5c, Siena 45a evtunseteuun 1 sie 


iT) 


Glucose mixed with dextrin or starch. 1 
Intimately mix, and then work into a paste of proper 
consistency with a saturated solution of sodium and 
ammonium chlorides containing one-tenth of its volume 
of a mercury bichloride solution and an equal volume 
of hydrochloric acid. Add the fluid gradually, and 
well work up the mass.—Pharmaceutical Era. 


White ink consists usually of finely levigated zine 
carbonate suspended in mucilage of acacia, though 
other mixtures are used, notably a solution of either 
oxalic or hydrochloric acid in water. The latter affect 
the coloring material in the paper, where an ultrama- 
rine or deep blue paper is to be marked. The simplest 
form of white ink ‘or use with any variety of dark 
colored paper is that which provides for the use of a 
white pigment like zinc carbonate, or a mixture of the 


latter and white precipitate as given below. The 
formula : 
Zine white....... hat nko kine aneins 2 drachms. 
White precipitate......... ........ 5 grains 
Be rr ree 1 drachin. 
Water.....  Sehieeh dod hee neeeen ~*~ 


Triturate the zinc white and the precipitate with 2 
drachms of water until | greg J smooth, then add the 
mucilage and the rest of the water. The ink requires 
shaking from time to time to prevent the pigments 
from settling in a solid mass at the bottom.—American 
Druggist. 
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THE VICTORIA REGIA. 


THE queen of water lilies, the Victoria regia, isa 
native of tropical South America, growing in the quiet 
bays of the rivers. As will be seen from our engrav- 
ing (for which we are indebted to the Illustrirte Welt), 
it is similar to our white nymphea, but attains such 
enormous size that its round leaves often have a diame- 
ter of seven or eight feet. The prickly undersides of 
these leaves are provided with numerous strong ribs 
containing many air cells which enable them to sus- 
tain a considerable weight, and as the edges of the 
leaves are turned up a distance of three inches, they 
certainly resemble trays or water-platters (irupe), as 
they are called in Guiana. In some parts of South 
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VICTORIA REGIA 


America the plant is called the ‘‘ water-maize” because 
the seeds are eaten by the natives. ‘The Victoria regia 
is cultivated in hothouses in colder climates. 


OF all the plant constituents there are none of such 
great economic importance as those tbat constitute 
what is called rubber. This is the product contained 
in the milk vessels of the plants of a number of natural 
orders, viz.: Euphorbiaceew, Apocynaces®, Asclepiada- 
cew, Urticacew, Lobeliacee,. and Composite. These 
milk vessels were, according to Otto Chimani, fir: 
observed by Theophrastus and M. Lister, and fire 
anatomically studied by Malphigi. A large number « 
species yield ‘the commercial rubber, and new source 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1237. 


of the article are being described from time to time in 
The Kew Bulletin (see American Journal of Pharmacy, 
April, 1876) and Notizblatt des Kénigl. Bot. Gart. u. 
Mus. zu Berlin. According to Consular Reports, May, 
1898, p. 72, the imports of rubber into the United States 
during the fiscal year 1897 were: Rubber, free of duty, 
35,574,449 pounds, valued at $17,457,976; rubber, duti- 

297,953; old scrap and refuse for manufacture, 

945 pounds, valued at $113,722. 

The United States Pharmacopeia recognizes the pro- 
duct of various species of Hevea, which is known as 
Para rubber. The State of Para does not produce 
(ibid., January, 1899) more than two-thirds of the rub- 
ber shipped through this port, the balance coming 


from the States of the Amazog gg well as.,from Peru, 


‘SzpremBer 16, 1899, 


giving attention to the cultivation of rubber. Ecuador 
produces, it is said, every known species of rubber tree 
in great abundance, from the Ficus dolairia, in the vuj. 
gate Ragasron, to the Urceola, the most beautiful of 
all; the same. can be said of Colombia. In these two 
countries the cultivation of rubber is a new industry, 
Hitherto, rubber has been obtained from wild tr 

but the ruthless destruction of the plants by the greedy 
rubber seekers, who do not hesitate to cut them down 
to obtain a trifle more gum, has played havoc with the 
trade of this coast. In the remote regions of Ecuador 
there are still large forests, but inefficient transporta. 
tion increases the cost. An effort is being made’ to 
obtain from the government an eight-year concession 
for the exploitation of rubber and quinine in a terri- 








IN THE BOTANICAL 


Bolivia, ete. There entered the port of Para during 
the fiscal year 1897-98, 22,257 tons of rubber, and of 
this amount 11,422 tons were shipped to the United 
States and 10,796 to Europe. 

The principal bearing areas in the State of Para are: 
The islands in the river Amazon, near the city; the 
banks of the river Tocantins; the banks of the rivers 
Xingu, Jary, and Tapajos. The upper and lower dis- 
tricts of the Amazon produce the same kind of rubber, 
but that coming from the upper rivers obtains a 
slightly higher price, being drier by the time it reaches 
the port of shipment. 
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tory covering from eight to ten square leagues in the 
Province of Tungurahua. 


Manicoba rubber froin Ceara, Rio Grande, and Para-~ 


hyba, States in Northern Brazil, ranks in price second 
to the Seringueira or Para rubber, and is preferred 
even in certain classes of work to the latter. The 
interest in the growth of the plant yielding this rubber 
is steadily increasing, not only in the three States men- 
tioned, but is also extending rapidly throughout Per- 
nambuco, Alagoas, and Bahia, as it seems to give better 
results with less labor than almost any other agricul- 
tural product. The way the greater part of the Mani- 
goba rubber is produced is to simply cut the bark of 
the tree, letting the sap run in drops to the base, 
where by the action of the sun’s rays it coagulates and 
forms an irregular, solid mass, which is gathered by 
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the natives and sold to middlemen, by whom it is 
shipped to America and Europe. 

Mangabeira rubber is produced in the States yield- 
ing Manigoba rubber and Sao Paulo. The rubber 
appears to be an inferior grade, and is used for cover- 
ing cables, ete. During the past six months (ending 
December, 1898) several consignments of Mangabeira 
rubber arrived in Santos from the interior and were 
quietly shipped to Europe. Formerly Mangabeira 
rubber brought only about half as much as that of 
Para, but the price has risen. It is said to be much 
harder and therefore preferable for certain purposes. 

Florida rubber is a product that cannot be thought 
of for some time. It is true that the climate is admira- 
bly adapted for the cultivation of this tree, as sug- 
gested in Consular Reports, May, 1898. The writer 
also mentions that the camphor tree may also be grown 
here. While it has been demonstrated that the trees 
may be grown in Florida, the greatest item for con- 
sideration in this connection is the price of labor. So 
long as laborers who might collect these products are 
paid the relatively high wages they receive, the culti- 
vation of these plants for their products cannot be 
looked upon in this country as being a financial success 
that is within immediate reach. In this country as 
well as elsewhere various attempts have been made to 
manufacture rubber artificially. A patent was taken 
out some time ago in Germany for making an imita- 
tion hard rabber out of sawdust. Another process for 
making substances resembling rubber was to treat 
fixed oils mixed with tar or similar distillate products 
with nitric acid. By interacting between various pro- 
portions of nitro-cellulose and bromo-nitro-toluol or 
nitro-eumol and its howologues, a material resembling 
rubber, it is said, may be obtained. Upon mixing a 
glue paste with tungstate of soda, the precipitate is 
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um. The more refined uses to which rubber is put, 
however, will still be a closed field, for the composition 
of corn rubber will prevent its substitution for India- 
rubber for scientific uses.” 

It is further stated that the new product may be 
advantageously mixed with Para rubber, producing a 
cheaper article of substantially the same quality for 
ordinary service as the genuine rubber. 

The manifold uses to which rubber may be applied 
lead us to believe that we are likely to hear of the dis- 
eovery of new plants yielding this product, the cultiva- 
tion of the most important species, and many attempts 
in the manufacture of an artificial product.—Awmerican 
Pharmaceutical Journal. 





ARCH AHOLOGICAL DISCOVERIES AT 
CARTHAGE.—I. 


IT is not without a certain feeling of awakened curi- 
osity that we behold the vestiges of an entire vanished 
civilization coming to light after thousands of vears ; 
and at the sight of them we are made to live again in 
the past, and to wonder at the art of the ancients. 

The excavations made by M. Gauckler have been 
very fortunate, and to this eminent archeologist we are 
under many obligations. We desire on the present 
occasion to give simply a brief account of what has 
been found by him in the sanctuary of Jupiter Ammon ; 
while in a second article we shall present a succinct 











Fie. 1.—HEAD OF THE STATUE OF CERES. 


said to form an elastic mass under certain conditions. 
The latest artificial product is a corn rubber which is 
obtained, according to Chicago Times through Journal 
Franklin Institute, 1899, p. 251, from the refuse materi- 
als of the glucose factories. ‘The following details will 
be of interest : 

‘**Corn rubber has almost exactly the appearance of 
the ordinary reddish-brown India-rubber. The process 
of manufacturing is not perfect enough, however, to 
make it resist heat as well as India-rubber. This has 
offered the greatest difficulties to the chemists, who are 
now working to remedy this defect. The oil of corn, 
from which principally the rubber is made by some 
secret process, does not oxidize readily, and those who 
are working on the corn rubber declare this will be an 
enormous advantage for the new product. Articles 
manufactured from it will always remain pliable and 
not crack. Contrary to reports, this new product has 
not yet been put on the market. It is intended to go 
on with its experiments till the success of the new sub- 
stance is assured, and then to go into its manufacture 
on an immense scale. 

“The corn-oil from which the rubber is made comes 
from the germ of the corn and not from the hull. The 
starchy and glutinous portions of the kernel are used 
in making glucose and starch, while the corn-oil, here- 
tofore, according to the refiners, has been practically 
useless. The five refineries of the trust have used 
21,000,000 bushels of corn in the last ten months, of 
which about 5 per cent. was refuse. Though forty 
different products are made by the company, still 5 per 
cent. was practically waste. By utilizing this waste 
material in making the new product, it is calculated 
that corn rubber can be sold at 6 cents a pound, 2 cents 
of which will be clear profit. The corn rubber, it is 
said, will be adapted to nearly all the uses that ordi- 
nary rubber is capable of—from bicycle tires to linole- 


Fie. 2.—HIDING 
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fishermen are seen handling the scoop and the lines, 
casting the net and harpooning poulps with the trident. 
At the lower part of the picture there are grouped 
various mythologie scenes. Amphitrite, bedecked with 
jewels, is contemplating herself in a mirror; and is 
coming out of a huge shell which is held by two mon- 
sters of the deep. On each side there are medallions 
representing, in half length bust, a male and female 
triton blowing conches. The second mosaic is smaller 
and represents a hunt for ferocious animals. From the 
style and drawing, we can hardly assign these pave- 
ments to a period remoter than the fourth century. 
They are mosaics of the Christian epoch. There is one, 
however, of which the subject is of purely pagan in- 
spiration. The reason of this is simple: After the two 
mosaics had been taken up and earried to the Museum 
of Bardo, it was found that they concealed structures 
that were more ancient and entirely covered with rub- 
bish. Upon removing the latter, there were per- 
ceived a narrow passage and the steps of a stairway. 
Upon descending these, a very remarkable hall was dis- 
covered. The debris of painted and moulded stuccoes 
covered the floor, and breccias were methodically 
grouped upon the walls. The dimensions of this hall 
had doubtless been subsequently diminished by divid- 
ing it through the middle by means of a wall. On the 
other side of the latter there were collected debris of 
every nature—Christian lamps of the fish, palm, and 
cross types, and fragments of pillars and stuccoes 





PLACE IN THE TEMPLE OF JUPITER AMMON. 


View of the walled-up vault in which the statues and inscriptions were found, 


























Fie. 3—STATUES DISCOVERED. 


To the left, a priestess 314 feet in height; in the center, Ceres or Demeter, 3 feet in height; to the right, Ceres or queen goddess, of 
painted white marble, 34 feet in height. 


statement of the discoveries made in the Punie acropo- 


lis. 

M. Gauckler made his excavations near the cisterus 
of Bordj-Djedid, in ground on the side of a hill leased 
to him by the Ben Attar family. This ground extends 
between the great cutting in which Vernay, in 1885, 
found the first Carthaginian tombs and the Punic 
acropolis of Douimes, and which has since been ex- 
plored with great success by Father Delattre. This 
region is one of the most important of Carthage. Sub- 
dued civilizations have here left traces which appear in 
the form of superposed strata of sediment from 23 to 
25 feet in thickness. 

Upon clearing the ground, there are first met with 
various debris that have been brought to the surface 
by the plow, such as terra cotta facing tiles, coins, 
lamps, ete. Beginning at a depth of five feet, By- 
zantine tombs are found. Beneath this there ~ ag a 
few structures of this epoch, and, among others, a 
Roman house apparently dating back to the period of 
Constantine, although it contains debris of a more re- 


mote era is very interesting. In the cen- 
ter of it ts re untain which spurts into a basin. 
Farther along sre two rooms paved with mosaic. 
The lare f th osaies, which is 13 X 19 feet, repre- 
sents 2 marititne landseape. In the center there is a 
turreted pavilion shaded with trees, while all around 


are Dulmerous duals fishing or boating. The 


painted in bright colors, and of a style thoroughly 
Pompeiian. 

One of these fragments represented a maiden (a 
priestess, no doubt) clothed in white drapery, and her 
forehead surmounted by a lotus flower. In her left 
hand she held a large staff terminating in a cross. 
Alongside there were pagan divinities in marble, ex- 
hibiting ancient fractures and marks of deterioration, 
which demonstrated that they had not been spared by 
the hammer of the iconoclast. There was found a 
Venus pudica with the dolphin, a Jupiter seated with 
the eagle, a Bacchus offering a drink to a panther, a 
youth seated and wearing the chlamys, a head of Awor, 
a mask of Silenus, a lion’s head forming a waterspout, 
two terra cotta statues of Mithra (one representing the 
god treading under foot the head of a bull), some pot- 
tery, the lower part of a statuette with the bust of the 
horse of Carthage, a mask ofa diademed goddess, and 
a portrait of a woman. 

his is not all: in a remote corner of the hall there 
was found fastened against the wall a large slab of white 
marble bearing a dedication to Jupiter Ammon, identi- 
fied with the sylvan god whom the barbarians adore: 
Jovi, Hammoni, Barbaro, Sylvano. Beneath this 
another hand had more recently added a second 
dedication. At the foot of this double dedication 
there was seen in the first place the white marble 
head of a votive bull carrying between its horns a 
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crescent with an inscription dedicated to Saturn, and 
then a score of granite betyls and stone balis some- 
times traversed by a bronze rod, and some disks or 
ovoid balls of terra cotta. 

This * find” of the balls is not without importance. 
They had already been wet with in large quantities in 
Carthage, but exactly what they were designed for was 
not known. They were generally considered as pro- 
jectiles fired by the Turkish guns of the sixteenth cen- 
tury or by the slings of the Carthaginian archers. 

It seems, however, that these pieces, found in a heap 
with objects of worship, under a mosaic of the fourth 
century, are all contemporaneous and of pagan origin. 
Far from presenting an exclusively military signifi- 
cance, they possess, on the contrary, a votive character. 

At the very back of this dark corner of the chamber, 
ina sort of hiding place, the explorers came face to 
face with four statues of white marble that were nearly 
intact. Three of these were a little over three feet in 
height, while the fourth, a veiled goddess, was smaller 
and not so carefully executed. The first three formed 
a triad analogous to that of those colossal statues that 
the Direction des Antiquités met with in the Sebkha of 
Kheredine now on exhibition in the Museum of Bardo. 
These latter represent the Carthaginian Isis, who is 
recognizable by her mantle and diadem ornamented 
with a crescent, and placed between two priest- 
esses wearing a headdress in the fashion of the fifth 
eentury. The first. on the contrary, represent the 
Greek Demeter (the Roman Ceres Africana, who repla- 
ced the Phenician Tanit), accompanied by the slender 
Canephora Oncistopbora and a young woman entirely 
draped in perfectly transparent veils. These statues, 
which are extremely elegant, are chiseled with perfect 
art from a marble of golden tint and of a very fine grain. 
A few light touches with the pencil bring out directly 
the characteristic traits of the sculpture and give the 
illusion of life. These statues are in a perfect state of 
preservation. They had been hidden at the very back 
of the vault, which was afterward carefully filled in and 
walled up, and then covered with a mosaic that con- 
ecealed their existence. Why so much precaution to 
cause the sudden disappearance of all these marvels in 
this manner? It is very likely that it was desired pro- 
visionally to protect these precious idols from the out- 
rages of the Christian conquerors. The last of the 
faithful of Demeter, the last priests of Jupiter Ammon, 
Sylvanus and Saturn, at the moment of the defeat of 
paganisin, endeavored to set — things for the future, 
still believing in the return of better days. They con- 
cealed everything, but their hopes were deceived and 
things remained as they were. Death surprised them 
and left their treasures hidden under many feet of de- 
tritus and earth. 

Beneath the vault, nothing is found except some 
Punic tombs, and to these we shall return in a subse- 
quent article.—H. Lauriston, in La Nature. 


A CENTURY OF SPADE WORK. 


THE twnystice Johan Picus, Erle of Mirandula, was not 
the first (nor has he proved to be the last) philosopher 
who has sought to find for the facts of the Book of 
Genesis a weaning other than the literal significance. 
Pico, whose name we mention only to contrast the 
methods of four centuries ago with the methods of to- 
day, set before himself in his treatise, named ‘* Hepta- 
plus,” the congenial but gigantic task of harmonizing 
the whole body of known philosophy with the teach- 
ings and narrations of Moses. Moses was to have in 
him an intelligent interpreter, who should smooth out 
the hard sayings of his cosmogony. and place his the- 
ology in friendly juxtaposition with the thoughts of 
such unrelatable people as the Neo-Platonists, the 
pseudo-Dionysius and the greater thinkers of classic 
Greece. Under the treatment Moses becomes an alle- 
gorist, his facts become the vehicles of theories, his 
plain statements obscure prophecies, and his first three 
words a pregnant anagram. We have no fault to find 
with Pico’s heart, he took his Bible seriously, which is 
more than some moderns can do, and he felt, as good 
men have felt in all ages, that since what has been 
written for our learning must have some meaning, if 
the meaning nearest the surface cannot square with 
what our small brains hold to be facts, there must 
either be another kind of fact or another kind of 
meaning. 

Our present century knows other methods. The 
quattrocentist drove his spade into the dust of living 
and dead philosophies ; no bad digging ground either, 
for the minds of men are not less real than their bodies, 
nor are thoughts less actual than tombstones ; only the 
actuality differs in kind. To-day it is different. Our 
spades, in searching for the roots of the Scriptures, 
make for the more concrete dust of cities and the ashes 
of ancient kings, and truly we have dug to such pur- 
»0se that we may be said from a human and chrono- 
logical point of view to have outdelved the book of 
Genesis and cut the very sod from Adam’s feet. For 
what have we found? The accepted chronology of the 
Pentateuch, taken in relation with the book of Kings, 
has been held to point to 2564 B. C. as the date of the 
deluge and to 4219 B. C. as that of the creation of man; 
but the excavations conducted at Nuffar, fifty miles 
from Babylon, by the representatives of the University 
of Pennsylvania, revealed six fathoms below the sur- 
face a platform of bricks stamped with the names of 
Sargor and Naram-Sin, who are known to have lived 
in the thirty-eighth century ; below which again, toa 
further depth of some thirty feet, were found in 1896 
the remains of buildings, which, allowing a moderate 
calculation for the depth of accumulated debris, must 
certainly be ascribed at latest to the beginning of the 
sixth millennium! In fact, time is older than we 
thought, and the men of modern Pennsylvania have 
found it out. 

But this is a discovery of yesterday ; we must go 
back acentury. It is exactly one hundred years since 
a French officer unearthed at the mouth of the Nile a 
certain black block of basalt which was to unlock the 
secrets of centuries and to be the basis of an entire de- 
partment of human knowledge. The attempt to deci- 
pher Egyptian inscriptions had oceupied men of learn- 
ing from the sixteenth century onward, but until the 
Rosetta Stone, with its threefold inscription, offered to 
the ingenuity of Silvestre de Sacy and Akerblad, the 
Swede, the opportunity (followed up by Thomas Young 
in 1818) of interpreting the demotic aud hieroglyphic 
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codes by comparison with the Greek, the conjectures 
of linguists had been entirely at fault. 

The interpretation of the tta Stone was but the 
opening of a century of similar labors upon all the dis- 
coverable monuments of the East ; and, indeed, it may 
naturally be anticipated that the work of the present 
century is but the prelude to an age of study which 
need never end till the spade has overturned every acre 
of the ancient East. 

But, though the labors of the recent past may be but 
the prelude of further discovery, it is proper that the 
close of a century so remarkable as the present should 
bring with it some attempt to summarize for ordinary 
readers the results of the discoveries of the past hun- 
dred years. Common map, even if he.be intelligent and 
a reader, does not trouble himself much with accounts 
of explorations, nor with the transactions of learned 
societies; and though it may concern and even interest 
him to know how far his Pentateuch, his new Testa- 
ment, his Herodotus, and his Homer are supported or 
discountenanced by the testimony of external witness, 
he will hardly be at pains to search for these evidences 
among the scattered reports of archzological institutes 
and the isolated writings of individual explorers. Eng- 
lishmen of thought will therefore (whether they are 
professed antiquaries or not) receive with welcome the 
miscellaneous ys a which Mr. Hogarth, the director 
of the British School at Athens, has recently brought 
together. Covering as the volume does an immense 
area of discovery, a great variety of evidence, and the 
bearing of that evidence on more than one field of lite- 
rature, sacred and profane, it is impossible in a review 
to follow the book into the manifold issues with which 
it deals. Wecan scarcely do more than indicate that 
it treats of the relation of archzological testimony to 
Old Testament chronology{(Mosaic and historic),'to the 
New Testament, especially in connection with the early 
Christians, on whom there is a scholarly article by the 
Rev. A. C. Headlam, to the Homeric poems, to Hero- 
dotus, and to Roman civilization. 

We have mentioned at the head of this article the 
subject with which, as is natural, the volume opens. 
It begins at the beginning. ‘* What light,” the first 
writer asks, ‘‘can the excavations and interpretations 
of the century's exploration throw upon the biblical 
record of the Creation?” The answer, to be brief, is 
simply this, that the discoveries begun by Mr. George 
Smith finjthe Chaldean and Assyrian soil have revealed 
the existence among the ancient peoples of those lands 
of a tradition, expressed for the most part in rhythm, 
which corresponds in very close detail with the se- 
quence of events recorded in the Mosaic accounts of 
both the Creation and the Deluge. 

There is no reason why anybody should on this ac- 
count shut his Bible with a bang and deny it origin- 
ality or inspiration. The writer of the article on ‘* He- 
brew Authority” is a Canon of Christchurch and a 
Doctor of Divinity, and yet—perhaps because of this— 
he does not plead the Bible’s cause as strongly as he 
might. He is content, in fact, to call his witnesses and 
to leave the case to the jury without a speech for the 
defense. That speech, if he had made it, would be on 
these lines: that the Chald#an and Assyrian myths, 
similar as they are to the Judaic tradition, differ in 
one important respect—the sequence of events agrees, 
but the theology differs toto celo. The Babylonians 
have many gods, a divided, inharmonious hierarchy, 
whose strife reminds us of the conflicts that tear hea- 
ven in the Nibelungen Ring, and that stir up the Olym- 

us of Homer and of the Roman poets. In Genesis all 
is otherwise. Undoubtedly the similar elements of the 
cosmogony were the common property of the western 
East. It wasthe function of the Pentateuch to give 
to that common knowledge the right, the true theo- 
logical significance. In other words, the message of 
Genesis resolves itself into one fact — Monotheism— 
or perhaps into two, Monotheism and the benignity of 
God. Perhaps one should say that the view taken of 
the facts of Creation is the minor premiss of theology, 
which varies with every generation as varies the 
knowledge of that particular age. With us it has 
grown with all that the years and the sages have piled 
together, but the major premiss may be the same, and 
our completed syllogism of belief should suffer a change 
which, under happy conditions, is nothing. worse than 
a growth in the grace of vision. Darwinism, geology, 
archeology, transform the minor truth, but do not as- 
sail the greater one, which is the gist of the message of 
Moses. Viewed in this light, neither the agreement of 
the Mosaic record with the Chald#an legend, nor its 
disagreement with our newest chronology, are of any 
butjminor importance. 

It is natural that those who are interested in the 
arts should search this publication for some light on 
the subject which specially concerns them. As it hap- 
pens, they will search without much direct result. It 
is true that many of the monuments which convey the 
evidences under discussion are of themselves works of 
art not less than objects of archwxology, but they do 
not in this aspect claim the attention of the writers. 

Mr. Ernest Gardner's chapter on Historic Greece is 
the one which most nearly touches the evidence of ex- 
ploration on the origins of art. He has something to 
say in his forty brief pages on sculpture, architecture, 
and even music, but he necessarily leaves us with the 
feeling that his topic might easily and rightly have oc- 
— a larger space in the book. 

he essays, to be sure, only pretend to be ‘a summary 
of the results which the century’s excavation has at- 
tained, but we could well have appreciated something 
more than the allusive generalization, for instance, in 
which Mr. Gardner hints at the evidences we now enjoy 
as to the pre-Periclean Acropolis. ‘‘ We have,” as he 
says, ‘‘a picture of the Acropolis in the period between 
the Persian wars and the middle of the fifth century,” 
but he makes very slight effort to paint that picture 
and whets our appetite only to leave us hungering. 
The excavations at Delphi, Olympia, and Eleusis re- 
ceive a passing recognition, to be sure, and there isa 
return to the subject of architecture after an interlude 
on pottery and sculpture ; but again we meet with al- 
lusion rather than information, which, after all, is but 
an evidence that this article is intended rather for 
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those who know than for those who want to knovw, 
The writer pleads that the results of the discoveries 
subsequent to those of Mr. Penrose are *‘so intimately 
bound up with the study of topography that it is im. 
possible to consider them separately. Some excava. 
tions have yielded much evidence as to the early de. 
velopment of Greek architectural forms, and this evi. 
dence . necessitates the re- writing of the history 
of architecture—a task that still awaits performance.” 
From the rumbling pregnancy of this mountainous 
sentence there eventuates the ‘* mouse” of information 
that the Hereum at Olympia shows traces of the growth 
of stone construction from wooden forms. Dorpfeld’s 
views on the oft-disputed Avyedor of the Greek theater 
and four scanty lines of description of a Delian house 
complete the summary of these epoch-making discove- 
ries. We could hardly complain of this scanty mea- 
sure of facts were it not that in the other articles, such 
as those dealing with the chronology of the Books of 
Kings and with the constitutional economy ef Rome, 
there is dealt out to the reader not merely reminiscen- 
ces of what he is supposed to already know, but food 
for fresh knowledge. To do Mr. Gardner justice, we 
must admit that he draws attention in one section of 
his essay to an important change which has come over 
our knowledge of one branch of Greek art—the paint- 
ing of vases. The very name Etruscan, which used to 
be loosely but persistently applied to almost every ex- 
ample of this art, is now abandoned except ‘‘in con- 
versation.” We are now aware, through the Athenian 
excavations, of the Attic origin of this art. We are 
able to distinguish the Greek work from its Italian 
imitations, and even to give a date to the various pha- 
ses of the work. Nay, more; we now know that good 
and bad are not respectively synonymous with early 
and late, but that in Athens, as in Piccadilly, the same 
year could produce art both excellent and worthless. 

We must not conclude this notice without mention 
of the picturesque description given by the editor of 
the work of the romantic Schliemann. Vixere fortes 
ante Agamemnona is a saying whose proof, as Mr. 
Hogarth points out at the head of bis article, has 
been abundantly supplied by the sanguine toil of this 
illustrious German. ‘Henry Schliemann, in 1868, 
brought his hard-won wealth and childlike belief in 
the accuracy of the Homeric epics to the area of 
Homer’s world. Money, an intimate and uncritical 
knowledge of the epic text, boundless enthusiasm and 
equal persistence, a simple faith impervious to ridicule, 
and a humility always ready to be taught and to share 
credit with others—these were his stock-in-trade.” He 
felt that he had only to dig and he should find the 
Palace of Ulysses, the bones of Agamemnon, and the 
citadels of Troy. His first essay in Ithaca met with 
disappointment, apparent success came on the sup 
posed site of Troy, where, in 1873, he found a burned 
city and a kingly {treasure which roused the heart of 
Homeric England and her Homer-reading Gladstone. 
Driven by the hostile Turk from the Troad, Schlie 
mann next turned his thoughts to where Pausanius 
pointed at the tomb of Atreus, and again in 1876 his 
spade struck treasure. ‘‘ Gold appeared in abundance 
never before seen in Greek tombs ; . ivory, silver, 
bronze, alabaster were there as well, and in profusion, 
the whole treasure in mere money value being worth 
thousands sterling.” Bodies were there, too, and 
among them one with “ half-shut eye,” who figured in 
the hopes of Gladstone and in the inferences of the dis 
coverer as the hero of Tragedy, to whom Clytemnestra 
had denied the rights of burial. Such sanguine con 
clusions were naturally followed by the disproof of 
many of the assumptions, and finally by ridicule, 
which submerged alike the value as well as the triviali 
ties of the discovery. To-day, after twenty years, 
opinion, as Mr. Hogarth points out, bas very nearly 
come round to Schliemann. Whether he found the 
real Agamemnon or not, he almost certainly unearthed 
what Pausanius and his contemporaries regarded as 
the sepulcher of the kings of Mycene. In any case, 
“the gain accruing to science from the Mycene hoard ” 
lies apart from these questions of identity. The dis- 
coveries proved, and this fact alone is of incalculable 
value, the existence in Greece of a cultivated pre- 
historic and pre-Hellenic civilization. What Schlie- 
mann found were the evidences of a comparatively 
late stage of what is now, for want of a more ethnologi- 
cal term, called ‘*‘ Mgean” civilization, a civilization 
whose reality cannot be questioned, and which sup- 
plants alike the ‘“‘Phenician” theory that still ac- 
counts, in some minds, for the early culture of Medi- 
terranean lands, and those comprehensive ‘* Pelasgi” 
who twenty years ago covered in the Greek history of 
our schools and universities the realm of the unintel- 
ligible and the unknown.—The Builder. 








OUR TRADE WITH GERMANY. 


TRADE relations between the United States and Ger- 
many, which are just now the subject of considerable 
discussion, do not appear to have been seriously af- 
fected up to the present time, if judged by the latest 
figures of the Treasury Bureau of Statistics. These 
show that in both imports and exports the commerce 
between the United States and Germany in the fiscal 
year 1899 was greater than in 1898, and that the grand 
total of the commerce between the two countries in 
1899 was larger than in any preceding year. The total 
commerce between the United States and Germany 
in 1899 was $240,015,074, against $224,737,351 in 1898, 
and $236,456,652 in 1897, and prior to which time the 
total commerce between the two countries never 
reached asimuch as $200,000,000, the 1896itotal being $192,- 
138,030; that for 1895, $173,067,818, and $189,429,118 in 
the phenomenal year of 1892. The exports from the 
United States to Germany in 1899 were the largest in 
the history of the trade between the two countries, be- 
ing $155,772.279, against $155,039,973 in the fiscal year 
1898, and $125,246,088 in 1897, prior to which year it 
never reached the one hundred million dollar line, ex- 
cept in the great export year 1892, when it was $105,- 
521.558. 

The importations from Germany in the fiscal year 
1899 were $14,545,367 greater than in the preceding 
err being $84,242,745, against $69,697,378 in 1898 and 

111,210,614 in 1897, the only year in which the impor- 
tations from Germany crossed the one hundred million 
dollar iine. 

The balance of trade in favor of the United States 
in the fiscal year 1899 was $71,529,476, against $85,342, - 
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594 in 1898, $14,035,474 im 1897, and $3,656,364 in 1896. 
During the decade 1890-1899 there have been seven oc- 
easions in which the balance of trade was favorable to 
the United States and three in which the balance 
was against it. The total imports into the United 
Srates from Germany in the decade of 1890-1899 were 
$885,065,402, and the total exports from the United 
States to Germany $1,085,826, 756, the balance of trade 
in favor of the United States in the full decade being 
$200, 761,354. 








TRADE WITH THE BRITISH WEST INDIA 
ISLANDS. 


THE details of the commerce of those portions of the 
British West Indies with which reciprocity treaties are 
under consideration are discussed somewhat in detail 
by the Monthly Summary of Commerce and Finance, 
just issued by the Treasury Bureau of Statistics. The 
imports of Jamaica and Barbadoes, with which reci- 
procity discussions have reached such an advanced 
stage as to render this subject a matter of — in- 
terest, amount to nearly $15,000,000 annually. Dis- 
cussing the details of the commerce of these two 
islands, the Summary says : 

Jamaiea, the largest of the British West India is- 
lands, lies 90 miles south of Cuba and 100 miles west of 
Hayti; has an area of 4,200 square miles and a popula- 
tion of 640,000. The total number of acres under eultiva- 
tion and eare in 1897 was 663,560, of which 498,916 was 
under pasture, 28,764 acres was devoted to sugar cane, 
22,387 to coffee, 19,760 to bananas, 10,799 to cocoanuts, 
1,611 to cacao, 962 to pimento, 245 to corn, and 80,656 
to ground provisions. The tillable soil of Jamaica has, 
since the abolition of slavery, passed to a great extent 
from the hands of large holders to those of small 
owners, and the productions have at the same time 
been greatly diversified, coffee, bananas, cocoanuts, 
and cacao having, in many cases, occupied the area 
formerly devoted to sugar cane. Business facilities in- 
clude a colonial bank with a circulation of $1,985,097 
and assets of $17,993,644. The government savings 
bank has 30,660 depositors with deposits amounting to 
468,199 pounds sterling. The local currency is that of 
Great Britain, but various American coins are also 
current. The registered shipping of Jamaica consists 
of 124 sailing vessels of 6,694 tons, and one steamer of 
459 tons. There are in operation 185 miles of railway 
and 937 miles of telegraph. 

The products of Jamaica are, besides tropical fruits 
already mentioned, dyewoods, cabinet woods, spices, 
and other valuable tropical products. The coffee 
raised in certain districts of the Blue Mountains brings, 
it is said, the highest price paid for coffee in the Lon- 
don market. The exports from Jamaica in the year 
1897-98 included 85,410 ewt. of coffee, 445,866 pounds 
sterling of bananas, 11,533,726 cocoanuts, 88,013,091 
oranges, 1,408,166 pounds of ginger, 1,379,278 gallons of 
rum, 284,375 ewt. of raw sugar, 42,600 tons of logwood, 
and 38,828 ewt. of pimento. The total value of the ex- 
ports of 1897-98 was 1,448,443 pounds sterling, and of 
the imports 1,660,667 penne sterling. The imports 
included 32,657 ewt. of bread and biscuit, 7,898 ewt. of 
butter and compounds, 56,628 tons of coal and coke, 
300,401 bushels of corn, 37,083 barrels of meal, 208,317 
pounds sterling of cotton manufactures, 118,612 ewt. of 
dried or salted fish, 147,616 barrels of flour, 28,424 
pounds sterling of hardware and cutlery, 35,775 pounds 
sterling of linen manufactures, millinery, and haber- 
dashery, 9,500,000 feet of lumber, 8,500,000 pounds of 
rice, and 2,403,120 pounds of soap. Of the 1,666,667 
pounds sterling value of importations in 1898, 776,889 
pounds in value was from the United Kingdom, 719,- 
768 from the United States, 118.898 from British North 
America; while of the 1,448,443 pounds sterling value 
of exports in 1898, 313,853 pounds went to the United 
Kingdom and 602,932 to the United States. 

Jamaica was discovered by Columbus May 3, 1494, 
taken possession of by the Spaniards in 1509, but 
taken, in 1655, by a British expedition sent out by 
Cromwell, which, after an unsuccessful attempt to 
capture the island of San Domingo, seized Jamaica, 
which has since been held by the British government, 
having been ceded to England in 1670. 

The island of Barbadoes, with whose government a 
reciprocity treaty has already been signed, lies on the 
east of a chain of islands which stretches southwardly 
from Porto Rico to the coast of South America, and 
which geographers divide into ‘“ Windward” and 
‘*‘Leeward” groups. Its population is, according to 
the Statesmen’s Year Kook of 1899, about 190,000; its 
area about 166 square miles, and the area under culti- 
vation about 106,470 acres. The staple product of the 
island is sugar, about 30,000 acres being annually 
slanted with sugar cane, which yielded, in 1897, 58,600 
Eosthentin of sugar, as against 36,451 in 1895, and 49,- 
399 in 1896. There are 441 sugar works and 9 rum dis- 
tilleries. Sugar is the chief export, though 1,880 tons 
of “‘manjak” or “glance piteh”—a bituminous petro- 
leum for fuel—was exported in 1897. In the exports of 
that year were 56,397 hogsheads of raw sugar, valued 
at $2,058,417; 2,203 hogsheads of other sugar, valued at 
$120,426; 37,432 puncheons of molasses, valued at $418,- 
976; 45,449 quintals of dried fish, valued at $222,502, 
and considerable quantities of coal, corn, flour, and 
manufactured articles, much of which was apparently 
imported into Barbadoes, and distributed thence to 
others of the West India group. The imports included 
3,947,761 pounds of bread and biscuit, 770,280 pounds 
of butter and compounds, 19,749 tons of coal and coke, 
304,973 bushels of corn and other grain, 46,688 barrels 
of Indian corn meal, 55,089 barrels of flour, 83,453 
quintals of dried fish, $221,620 value of hardware and 
metals, $657,522 of linen and cotton goods, 9,516,281 
feet of lumber, 2,891,430 pounds of salted or pickled 
meat, 4,581,858 pounds of oil meal and oil cake, 9,211,- 
785 pounds of rice, 1,649,968 staves and shooks, the 
total value of the vear’s importations being $4,908,833, 
of which $2,309.577 came from the United Kingdom, 
$529,645 from North America, $1.566,564 from the 
United States, and the remainder from British India, 
British West Indies, British and Dutch Guiana, and 
Peru. Of the year’s ex, orts, which amounted to $3,- 


582,537 in value, $2,080,535 came from the United 
States. 
Facilities for satisfactory transaction of business in- 
clude a colonial bank, with a paid-up capital of 600,000 
unds sterling, having a circulation of $1,985,097. 
he chief city, Bridgetown, has a population of 21,000, 
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with three daily, two weekly, two bi-weekly. and two 
monthly newspapers. The registered shipping of 1897 
consisted of forty-eight sailing vessels and two steam- 
ers; total tonnage, 7,105 tons net. There are upon the 
island 24 miles of railroad, 470 miles of wagon road, 24 
miles of telegraph line, 35 miles of police telephone 
line, and 600 miles of private telephone line, which sup- 

lies 406 services. Barbadoes is a station of the West 

ndian and Panama Telegraph ey oy Its dis- 
tance from New York is 1,820 miles; from Porto Rico, 
449; and from Liverpool, 3,705 miles. 








TRANSPORTATION ROUTES OF THE 
WESTERN HEMISPHERE, 


A MAP of America showing the transportation routes 
of North, Central, and South America, just issued by 
the Treasury Bureau of Statistics, gives some interest- 
ing data on the relative distance between the commer- 
cial centers of the United States and those of other 
parts of the world via the various existing and pro- 
»0sed water routes. It shows especially the routes fol- 
owed by steamships in the commerce between the 
eastern and southern ports of the United States and 
of Central and South America and the western coast 
of the United States. The contrast between the dis- 
tances now traversed in commerce of eastern United 
States with western coasts of America and those 
which would be made practicable by an isthmian 
canal is interesting. The fact that the Isthmus of 
Panama lies almost directly south of the Atlantic 
coast ports and that all commerce for the western 
coasts of South America must now travel eastwardly a 
distance of over 2,500 miles and again back to the 
west a like distance before reaching the western coast 
of South America indicates in some degree the loss of 
distance and steam power which must be utilized in 
reaching the western coast of South America, con- 
trasted with that which will be practicable should a 
water route be opened across the isthmus. From New 
York to Valparaiso, on the western coast of South 
America via the Straits of Magellan, is shown to be 
8,460 miles, while via Colon and Panama it is but 4,572 
miles; while from New York to San Francisco via the 
Straits of Magellan is 13,090 miles, while via Nicaragua 
it is 4,867. The commerce of the west coast of South 
America, as shown by the publication of the Bureau 
of Statistics which this map accompanies, now amounts 
to over $100,000,000 annually, and of this sum but $15,- 
000,000 is with the United States. The imports of 
Chile, Peru, Ecuador, and Bolivia amounted, in 1897, 
to over $50,000,000, and of this amount less than $5,- 
000,000 was from the United States. Thus, in that 
part of the commerce in which the United States pro- 
ducers and manufacturers are most interested—the ex- 
port trade—tbe United States now obtains less than 
ten per cent. of the trade of the Pacific coast of South 
America. 

Regarding the details of the trade of the western 
coast of South America, the special publication of the 
Bureau of Statistics relative to the commerce of Cen- 
tral and South Awerica has the following: ‘ Chile, 
which occupies the southern half of the western coast 
of South America, about equals in size the States of 
California, Oregon, and Washington, the area being 
290,829 square miles and the population 3,049,352, or 
about two-thirds that of New England. Lying largely 
within the temperate zone, it has developed a greater 
variety of industries and with greater success than its 
neighbors lying vearer to the equator. About one- 
half of its population is engaged in agriculture, the 
wheat product alone being about 28,000,000 bushels, 
other cereals amounting to about 8,500,000 bushels, be- 
sides fruits and vegetables. Sheep and cattle are 
largely grown, and wool, hides, and leather form the 
important features of her exports. The most im- 
portant of the exports, however, is nitrate, the ex- 
portation of which is rapidly increasing. The imports 
in 1897 are given at $23,908,524, of which $10,614,775 
was taken from the United Kingdom, $6,013,230 from 
Germany, $1,624,485 from the United States, $184,428 
from Spain, and $4,474,606 from other countries, thus 
indicating that the United States has less than seven 

r cent. of the imports of Chile. The Statesman’s 

ear Book gives the value of the imports into Chile in 
1896 at 30,249,002 pesos froin Great Britain, 20,080,943 
from Germany, 6,807,165 from United States (value of 
peso, 361g cents). The imports of 1897 included sugar, 
valued at 5,983,659 pesos; coal, 4,122,918; illuminating 
oil, 1,458,090 ; cashmeres, 1,221,918; tea, 1,046,256; and 
galvanized iron, 1,292,176 pesos. Chile was the first 
state of South America in the construction of rail- 
ways. In 1897 the total length of her lines open for 
traffic was 2,661 miles, of which 1,233 belong to the 
state. The trans-Andine line, which is expected to 
connect the Pacific with the Atlantic from Valparaiso, 
Chile, to Buenos Ayres, Argentina, lacks but 46 miles 
of completion. Recent appropriations for completing 
the tunnels required for this purpose encourage the 
belief that it will soon be completed and through land 
transportation thus given between the Pacific and At- 
lantie at this point. 

Peru, which stretches northwardly from Chile, has 
also an area equivalent to that of California, Oregon, 
and Washington combined, being 463,747 square miles, 
and a population slightly greater than that of Texas, 
being 2,621,000. The imports of Peru in 1897 are given 
at $8,065,792, of which amount $737,858, or 9°15 per 
cent., was from the United States, while $3,060,736 was 
from the United Kingdom, $1,370,880 from Germany, 
and $585,536 from France. The chief productions are 
cotton, coffee, and sugar. Cinchona, India rubber, 
dyes, and medicinal plants are also features of the 
products. The foreign commerce, which is chiefly 
with Great Britain and Germany, is carried on from 
several ports, of which the principal are Callao and 
Mollendo. The 1897 imports are given at 18,004,048 
sols (value of sol, 43°4 cents); the chief exports are 
sugar, silver ore, copper ore, coffee, wool, rubber, 
cocaine, and coca-leaves. Over one-third of the im- 
ports into Peru is from Great Britain, one-sixth from 
Germany, and one-ninth from France. The chief ex- 
ports from Great Britain to Peru in 1897 were woolens, 
cottons, iron, wrought and unwrought, and machinery. 

Ecuador, which lies directly north of Peru, has an 
area of 120,000 square miles, about equal to that of 
Ohio, Indiana, and Illinois combined, and a population 
of 1,272,000. Although lying directly under the equator, 
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the great elevation of its table-lands gives very con- 
siderable variety to its products. Coffee, cacao, rice, 
sugar, rubber, cabinet woods, chemicals and minerals, 
are its chief products and exports. Its chief imports 
are cottons and other tissues, provisions, manufac- 
tures of iron and steel, clothing, and mineral oil. 
Fronting as it does only on the Pacific, its distance by 
water from the eastern part of the United States is 
very great, and as a consequence its purchases are 
largely from European countries. The exports from 
the United States to Ecuador have never reached 
$1,000,000 annually, the nearest approach being in 1891, 
when the total was $903,159, though that of 1898 was 
$855,193. According to the message of the President 
of Ecuador delivered in 1898, the imports of 1897 
amounted to 18,004,048 sucres (value of suere in 1897, 
47°4 cents ; present value, 43°4 cents). British exports 
to Ecuador in 1897 amounted to $2,000,000, the chief 
articles being cotton goods, $1,350,000 ; woolens, $200,- 
000 ; and iron, wrought and unwrought, $130,000. 

Bolivia being entirely an interior country and hav- 
ing no seaport, the official statistics are fragmentary 
and largely estimates. Imports and exports pass 
chiefly through Antofagasta, Arica, and Mollendo on 
the Pacific coast, and in smaller quantities through 
the eastern river ports, Porto Suraz and Villa Bella. 
The total imports in 1897 are estimated at 24,467,100 
bolivianos (value of boliviano, 43°4 cents). The chief im- 
ports are provisions, hardware, spirits, cottons, wool- 
ens, silks and clothing, and the chief exports silver, 
tin, copper, coffee, and rubber. Bolivia has an area 
of 567,360 square miles, or considerably greater than 
that of the entire group of Southern States east of the 
Mississippi River, with a population of 2,019,549, or 
considerably less than that of North and South Caro- 
lina combined. 


THE 





CHEMISTRY OF COLD STORAGE. 
By General 8. H. Hurst. 


TRUE it may be that the world is old, and that in 
the long ages of human history men would have sup- 
posedly sought out, and found out, nearly all the ways 
that lead to human comfort and luxury and wealth. 
And yet discovery follows discovery, and invention 
crowds upon invention, until it would seem that we 
are living in the early morning of the world. 

But a few years ago the discovery was made by 
thoughtful or accidental experiment that ripe fruits 
and many choice vegetables could be preserved for use 
during all the year, retaining their natural and delight- 
ful flavors, and thus lengthening and multiplying 
many times over the season of their enjoyment by all 
mankind. The great secret of ‘“‘hermetical sealing” 
had lain like an undiscovered nugget through all the 
ages just beneath the crust of everyday human thought, 
until someone broke that crust, and the nugget shone 
out with alight so full and so useful as to enrich the 
lives of untold inillions of people. And the art of 
“canning,” more than anyone ean dream (much less 
compute), has become a great and lasting blessing to 
the whole civilized world. And then, just a little later, 
in this same field followed the scientific discoveries and 
practical triumphs of refrigeration, which widened the 
field of human industry, and added more to the com- 
fort and luxury of human life than any other discovery 
of the nineteenth century. The fact that in most 
climates vegetable and animal products, when robbed 
of the principle of life, decay rapidly in warm tempera- 
tures, and resist decay in cold atmospheres, had of 
eourse been known through all history. But the value 
of the practical application of that great truth of 
nature in the affairs of everyday life had not been 
understood or determined until the present generation. 
But now it has been demonstrated that great store- 
houses, holding thousands or tens of thousands of 
bushels of selected fruits, can be filled with cold air, 
and so steadily and evenly heid at a low temperature 
and at a given degree of humidity that the fruit in its 
natural state, charming and beautiful and luscious as 
it came from the tree or vine, can be kept in almost 
perfect condition, substantially all the year round. 
And that car loads and ship loads of beef and pork and 
other meats, fresh from the abattoirs of our western 
cities, can be safely carried, and are being carried, to 
all the great markets of the world. 

It is certainly worth our while to look into this sim- 
ple, but newly discovered and applied, law of nature, 
upon which all the claims and triumphs of refrigera- 
tion are based, and to have an intelligent understand- 
ing, not simply of the facts, but also of the philosophy 
of this wonderful law. We are, however, accustomed 
to use that word “philosophy ” as applying to the law 
or spirit of harmony, by which the separate and spe- 
cific laws of nature blend into and supplement each 
other, making a great system of natural principles of 
law divinely harmonious and beautiful. And so we 
think it more fitting to speak of the workings of that 
underlying and newly applied law which makes refrig- 
eration such a blessing to mankind as the “chemistry 
of cold storage.” 

Long ago scientific men determined that the first 
stage of decay in animal and vegetable matter was a 
simple form of fermentation. Further along, scientists 
became convinced that fermentation was a condition 
of matter produced by the existence and limitless mul- 
tiplication of infinitesimal bacterial life. At first these 
bacteria were supposed to be microscopic germs of 
vegetable life. But in later years they have been re- 
garded as animalcules, and the truth beeame more and 
more conclusive that theso animalceules, by their pres- 
ence and work, promoted fermentation and decay in 
all vegetable and animal matter. To defeat the work 
of these agents of fermentation and decay then became 
the object of scientists. And it was first discovered 
that these animalecules could be destroyed by heat, as 
in the process of canning fruit at boiling heat, and 
then hermetically sealing it, so as to shut out all living 
germs, and defeat entirely the march of fermentation. 
In canning corn and vegetables it was discovered, how- 
ever, that a greater degree of heat than 212° F. was 
demanded. Knd a brine of calcium chloride has been 
used, in which the filled and closed cans were heated 
to 230° and 250° F., and it was thus proved that the 
infinitesimal agents and chemical processes of fermenta- 
tion and decay could be absolutely defeated by the 
agency of heat. And then followed, like a revelation, 
the truth that the same end could be accomplished by 
intense cold, the truth being already demonstrated by 
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experiment that at or near the freezing point all bac- 
terial life was either paralyzed or destroyed ; and with 
other favoring conditions all possibility of fermentation 
and decay was as certainly defeated. And when these 
truths were established by practical experiment, then 
at once was widened to an almost limitless degree the 
possibility of the preservation of food products through 
all seasons, and in all climes, 

Experience has shown that three conditions are neces- 
sary to the best results in cold storage of fruits: (1) a 
low temperature ; (2) an even! temperature; and (8) a 
certain degree of humidity that will prevent the wilt- 
ing of the fruit, keeping it plump and crisp, and yet 
not producing fungus or mould. 

The chemical changes that occur during the maturing 
or ripening of fruits, whether on the tree or while in 
the barrel or bin, are alike simple and beautiful. 

If you take a perfect green apple—green simply in 
the quality of being unripe—and place it under cover 
in a medium temperature, it will not rot while it re- 
mains green. But if you take a ripe apple of the same 
variety and place it in the same temperature, it will be- 
gin to decay at once. And the reason of this difference 
is quite plain. The green apple is full of starch, and 
starch does not ferment, but the ripe apple.is full of 
sugar, which does ferment. So that whenever an 
apple is fully ripe, in ordinary temperatures its sugar 
begins to ferment, and the fruit gets over-ripe or decay- 
ing. The truth is, however, that starch and sugar are 
composed of exactly the same chemical elements, but 
in different proportions, and that the ripening of the 
apple is but a chemical process, by which the starch of 
the green apple is changed or transformed into the 
sugar of the ripe apple by the simple addition of 
water. 

This change is shown by the following equation : 
C, Hy. Os + H, O Ce Hye Os 
Starch Water Fruit Sugar 


And it is clear that until the transformation of the 
starch into sugar is completed by the vital chemical 
processes of ripening, fermentation or decay will not 
begin. 

And now comes the application of that universal law 
that heat up to a very high temperature promotes fer- 
mentation and decay, while cold retards and ultimate- 
ly defeats them both. Even apples in which the ripen- 
ing process is substantially completed, when placed in 
a temperature at or near the freezing point, stand for 
weeks or months without deterioration. On these 
great truths rests the marvelous value of cold storage, 
about which the world is just beginning to learn. It 
may be that there are other forms of ferment besides 
bacterial fermentation, and it may be that there are 
other forms of decay besides that of fermentation. But 
it is none the less true in either case that the preserv- 
ing power of cold storage can keep the products of our 
orchards, gardens, and fields in perfection through all 
the seasons, and enable us to send them in almost limit- 
less quantities to the markets of every zone.—Ice and 
Refrigeration. 


ACTION OF LIGHT ON BIRDS’ FEATHERS. 


Dogs light have an influence in changing the color of 
those parts of animals that are exposed to it generation 
after generation? Evidence showing that it does has 
been adduced in a recent study of East Indian birds. 
The question is wide reaching, because, if it is to be 
answered in the affirmative, acquired qualities must be 
inheritable, and the great point about which biologists 
have wrangled for years is settled. The observations 
just alluded to are described as follows in the Revue 
Scientifique: ‘ The action of light on colors in general 
is well known. It is observed in many cases with birds; 
at least, so Messrs. Meyer and Wigglesworth concluded 
from their study of the birds of Celebes. They have 
observed several facts that support their conclusion. 
For instance, in the case where the wing rests on the 
body, there is a change of color, with almost all birds, 
on the interior face of the wing feathers where these 
come in contact with the body when the wing is folded; 
and between the color of this face and that of the out- 
side of the same feathers there is a difference that is 
often very marked. The part not subject to the con- 
stant action of the light is white in some birds, while 
exposed parts are black. With one species of paroquet, 
the wing-feathers are blue-green on the side that 
touches the body, and black on the other side ; and it 
is the same with others. The zeocephus has wings that 
are rusty below and blackish above. Another class of 
instances is observed when the tail feathers are partly 
covered by the feathers that protect them ; the former 
are paler at their bases, and tend toward white. This 
is seen very clearly with several birds that have the ex- 
posed part black. The base of all feathers, where 
they are protected, is paler and less brilliant in tint. 
Light has an evident influence on the pigmentation of 
the plumage. The first birds mentioned are quite 
black when seen from above; while from below they 
appear white. Wherever their feathers are exposed to 
the sun, they are black; where protected, they are 
white. With cage-birds the opposite is often seen; 
the plumage becomes dark when they are kept in the 
ph ag and is more brightly colored when they are ex- 
posed to light.” 


MONOCHROMATIC 


A SOURCE OF INTENSE 
LIGHT. 

AN article by Ch. Fabry and A. Perot in Comptes 
Rendus on the above subject is abstracted as follows 
in The Journal of the Chemical Society : To get this 
monochromatic light an electric are is employed pass- 
ing between mercury polesin a vacuum. The appara- 
tus consists of a cylindrical glass bulb filled to one- 
third its height with mercury, which is divided into 
two masses insulated from one another by means of a 
glass tube concentric with the walls of the bulb and 
opening nearly on a level with the mercury. Each 
mass of mercury is connected with a pole of a source 
of a continuous current by means of platinum wires 
fused through the glass. The bulb is made as com- 
pletely vacuous as possible, and in order to strike the 
are the apparatus is slightly shaken, which brings the 
two masses of mercury momentarily in contact. The 
difference of potential between the poles does not ex- 
ceed 15 volts, but in order to secure a steady arc, 30 
volts should be available. A current of two to three 








SCIENTIFIC AMERICAN SUPPLEMENT, No. 1237. 


amperes is sufficient, but stronger currents may be 
used, and the intensity of the light may reach one car- 
cel (approximately 7°4 candles). The spectrum of the 
light is identical with that of the light from Michel- 
son’s mercury vapor tubes, and consists of a violet ray 
4358°0, a green ray 5460°7424, and two yellow rays, 
5769°5984 and 5790°6593 ; the separate rays can be iso- 
lated by means of a prism or by the use of suitable 
absorbents, such as yellow glass or potassium dichro- 
mate for the violet ray, a saturated solution of didy- 
mium chloride for the two yellow rays, and a solution 
of eosin for the violet and green rays. For photo- 
graphic purposes, the ultra-violet rays should be cut 
off by an acid solution of quinine sulphate. 





THE MANUFACTURE OF CARBONS. 


CARBON, in some form, is usually a prominent factor 
or element in every machine or appliance employed 
for the production or use of electric energy. The 
human eye seems to be so designed that it is co-related 
to the light rays given off in the burning of carbon, so 
that this substance, in some form, has been employed 
by men for light in all the ages, from the pine knot 
and animal fat in primitive times to the latest develop- 
ments of modern lamps, whether oil, gas, or electric 
light. To tell how it is refined and fitted especially 
for electric service is the mission of this article. The 
facts which form the basis of the story were ascer- 
tained on a trip to Cleveland, where a visit was paid to 
the works of the National Carbon Company, which 
are located near the western limits of the city. 

These works are of special interest, being, it is 
claimed, the best equipped and most extensive works 
devoted to this industry in existence. The buildings 
are of brick, seventeen in number, arranged in paral- 
lel lines, and cover twenty-three acres, in which about 








SepremMBER 16, 1899, 








and other impurities are consumed, leaving the charge 
virtually as pure carbon. In the process of calcining, 
the gas is turned on or off by degrees, and, after cool- 
ing to a certain degree, the material is hauled out 
through doors in front and falls into a metal trough 
running along in front of the retort, in which isa link 
belt conveyer, by means of which it is delivered toa 
point near the middle of the building, where it is again 
elevated, and by means of a conveyer directed along 
above a long iron floor, to which it falls through flexi 
ble chutes, which, by being properly manipulated, de- 
liver it in an even layer over the floor, where it is left 
to cool. 

From this floor it drops to a conveyer, which deliv- 
ers it to an adjoining building, where it is again ele- 
vated and delivered to the grinding mills, of which 
there are a number, both vertical and horizontal, the 
latter of which are similar to the burr-stone mills em- 
ployed in grinding grain. From these, by suitable 
conveyers, the powdered material is delivered to a set 
of bolting machines by which it is separated into differ- 
ent grades, the coarser grades being returned and re- 
ground, as is alsoall scrap from imperfect carbons. Fol- 
lowing the bolting process, the material is delivered to 
the mixing room, where are a number of iron barrels or 
boxes, which revolve like the rattlers used in foundries. 
These are heated by steam and in this processthe bind- 
ing material is incorporated with the carbon powder. 

The binding material is a product which has also 
been prepared by aspecial process, and which has been 
ground and bolted in about the same manner as is the 
earbon. Being suitably mixed, the material is con- 
veyed to a cooling department, where it is made ready 
for the molding or forcing process. 

In the making of the lighting pencils two processes 
are followed ; one ‘is known as the molding process and 
the other the forcing. In the former the material is 














THE AUTOMATIC PLATING MACHINES. 


eight hundred men are employed. The products are 
not by any means confined to lighting carbons, but em- 
brace a great variety of chemical battery eleinents, as 
well as complete primary batteries for all purposes ; 
also telephone transmitter parts, including back plates, 
diaphragms and their companion granules or carbon 
shot; also carbon motor and generator brushes, light- 
ning arresters, rods, and strips of various sections, in- 
cluding those of large diameter employed as smelting 
electrodes and for electrolytic purposes. 

To write the full history of te material from which 
the ordinary lighting and battery carbons are pro- 
duced, it would be necessary to visit the Pennsylvania 
petroleum wells, and ask of Nature the secret of its 
production, and then follow it to the tide-water re- 
fineries, for the material is known as coke, and is a by- 
product of the process of oil refining, being the solid 
product or residuum that remains in the stills of the 
refineries after the oils have been evaporated. This is 
delivered to the carbon works by the car-load and 
comes in irregular chunks or bodies of black porous 
material, somewhat lighter than coal-coke. This ma- 
terial is stored in great quantities in a long pile thirty 
feet high in the receiving department, which occupies 
one end of a long building, the other end being occu- 
pied by the calcining retorts and cooling floors. 

It is first ground ina vertical bark mill to what is 
known as pea-size, and from this, by means of belt 
elevators, it is stored in large iron tanks above the re- 
torts. From these it is drawn into small iron cars 
which run along on top of the retorts, and discharge 
their contents directly into the calcining ovens, where 
it is subjected to a high temperature by the burning of 

as, which is manufactured from coal on the premises. 
The ovens are kept closed so that the material burns 
in its own gas, by which process all the volatile matter 


carefully weighed, and then placed in the molds, which 
consist of grooved plates of steel containing from twelve 
to eighteen forms, depending upon the diameter of the 
pencils to be molded. An attendant carefully packs 
and adjusts the material, then smooths it off with a 
straight-edge, but there is no excess of material, so ac- 
curate is the weighing process. The molds being in 
two parts, the second or upper part is now placed upon 
the powder and pressed down with the hand, when it is 
ready for the press. The molders occupy little booths 
with tables on each side of a pair of endless chain con- 
veyers which run in opposite directions, and upon these 
the molders place the filled molds, which are then 
conveyed in the direction of the hydraulic presses. Be- 
fore reaching the latter they are led over a slow-run- 
ning conveyer which passes through a furnace heated 
by gas, and when they emerge they are placed by an 
attendant upon the head of the vertical plungers of 
the presses, of which there are two, one on each side 
of the line of conveyers. A second attendant manipu- 
lates the valves, when the two parts of the mold are 
pressed together with great force and then released, 
when the attendant removes the mold and its con- 
tents from the press_and places it upon the return con- 
veyer, by which it is taken back and removed by each 
molder as his mold comes in position. 

The molds are returned still hot, and each molder, 
after removing the formed pencils, which are held to- 
gether by a thin web of material, places them upon a 
corrugated pan, on which they are held straight until 
cool, and by which they are removed and conveyed to 
the strippingroom. To refill the molds the attendant 
first gives them a coating of oil and then weighs out 
the material as before described. There are a number 
of moulders omployed to each pair of the chain convey- 
ers, and there are several pairs of conveyers. In 
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the stripping room the pencils are} broken apart by 
hand and deftly fed one at a time into the strip- 
pers, which automatically draw them through very 
rapidly and shave off the portions of the web that 
may adhere to the sides of the pencils. At this work 
some of the hands become very expert, being able to 
break apart and feed into the machine more than a 
hundred pencils a minute. From this department the 
pencils go to the baking furnaces. 

We will now follow the material as it is formed by 
the forcing process ; and, in this department, we find a 
number of presses which are large horizontal machines 
called Jumbo presses, having cylinders of large dia- 
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of baking and covers the bed with a scale, so that the 
gas which is employed as fuel does not come in contact 
with the carbon. The process of baking requires eight 
to ten days, and the fuel gas is manufactured on the 
premises. After being allowed to cool, the top of the 
oven is removed, when the pencils are lifted out by 
means of forks, not unlike hay-forks. 

Being placed on suitable racks, the carbons are next 
delivered to the inspecting and sorting rooms, where 
they are carefully sorted and tested for straightness. 
For this purpose they are allowed to roll down the in- 
clined surface of a steel plate in such a position that 
the attendant is able to detect any crookedness in the 





THE JUMBO FORCING PRESSES. 


meter, in which plungers are fitted and by which the 
material is forced through dies in the outer end of the 
cylinder. Before it is placed in the presses, the mate- 
rial is formed into compact cylinders by hydraulic 
pressure ; then these billets are fed one after the other 
into the cylinders of the press. The size of the rod or 
form depends upon the die; and, for making the light- 
ing pencils, the material is forced out into grooved 
trays and broken off in lengths of about four feet, in 
which they are left for a time to cool, after which they 
are cut up into various lengths by being placed in a 
frame with suitable adjusting and cutting appliances. 
The same process is followed in forming the large rods 
employed for electrolytic purposes. Some of these are 
three inches or more in diameter. 

The baking process follows, and all types of carbons 
are subject to about the same degree of heat. The 
baking furnaces occupy one of the largest buildings, 
covering perhaps six acres, which is provided with 
three large brick smoke-stacks that provide a draught 
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pencil by means of the light rays that ean be seen be- 
tween the plate and the pencil. From thirty to forty 
hands are employed in this work. They are usually 
sorted into three grades, known as No. 1, No. 2 and 
culls ; only the No. 1’s, however, are employed for long 
pencils, the others being cut up into short lengths de- 
signed for use as the lower carbon of a. lamp, being 
usually about seven inches in length, while the ordin- 
ary length of the long pencil is twelve inches, and in 
some cases fourteen. The culls and seconds usually 
ange enough of the shorter lengths, so that only the 
ong pencils are molded or forced. Such pencils as 
have been formed by the forcing process have now to 
be pointed, and this is done by machines especiall 

constructed and said to be recent inventions, for which 
patents have been applied for. In the same depart- 
ment are machines for accurately planing motor and 
generator brushes, in which a number of brushes are 
clamped in position and are moved along against the 
face of an emery wheel. In the same department are 
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THE BAKING FURNACES, WITH CRANE FOR SHIFTING 
FURNACE LIDS. 


for the entire lot of furnaces. These furnaces are con- 
structed of fire-brick and are provided with a remova- 
ble arched roof ; the roof being composed of fire- brick, 
bat held in shape by means of bars of channel iron, 
and so designed that they can be removed and shifted 
about from one furnace to another by means of over- 
head traveling electric cranes. The furnaces are filled 
with the pencils, which are carefully piled in regular 
rows with a thin covering of carbonizing material be- 
tween the layers ; and, when filled, the surface is cov- 
ered with a kind of clay which vitrifies in the provess 





the machines for filling the cored carbons. The ma- 
terial for this purpose is a secret preparation, and is 
much like a thick metallic paint. and is ground and 
mixed in a special designed machine, when it is forced 
into the cavity of the carbon under great pressure on a 
hydraulic machine, in which the pencils are placed one 
at atime and filled about as fast as the attendant can 
put them in and take thei out. 

Such pencils and brushes as require to be —— 
plated are taken to the plating departments, of which 
there are two, one for the brushes, in which the plat- 
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ing is done in the ordinary manner by suspending the 
blocks in the electrolytic solution, where they remain 
until thoroughly plated. Formerly the lighting pen- 
cils were plated in the same manner, but more recentl 

new machines, entirely automatic, have been installed. 
From this process the carbons are delivered to a travel- 
ing conveyer which connects with the packing room. 

The testing department, which is one of the most 
important in the production of perfect carbon, oe- 
cupies a large room on the second floor of one of the 
principal buildings. and here are provided a number 
of are lamps of different types, in which samples of 
pencils from each furnace are tested for life and effi- 
ciency, there being suitable ray testing lenses for de- 
termining the light-giving rays. 

In order to complete the story of the manufacture 
of the battery and telephone elements, it will be neces- 
sary to return to the molding department, and here 
we find a large number of hydraulic presses of curious 
design and various shaped molds in which the great 
variety of designs are formed, the materials in all cases 
being carefully weighed and packed in the molds, 
when either a screw or hydraulic pressure is applied. 
In such batteries as have the cover and cup of carbon, 
the threads by which the two parts are screwed to- 
gether are formed in the process of molding. Tele- 
phone diaphragms are molded in very thin sheets 
and cut out in round forms in the process. These 
various forms, including the battery and telephone 
parts, are then baked or fired in about the same manner 
as described for the pencils.—American Electrician. 


THE COST OF A TRAIN MILE. 


It is difficult to state just what constitutes a train 
mile. On some roads a great deal of extra or helping 
mileage is necessary, which makes double engine mile- 
age; others figure differently. Many roads reckon 
train mileage according to the mileage of train crews; 
the “run” of a conductor one way is called a “ train.” 
This is probably the simplest way of stating train 
mileage. 

The question of train mile cost is interesting and 
worth noting. The table which follows gives the cost 
per train wile of the various items of expense gov- 
erned by train mileage more or less directly. In divid- 
ing certain expenses between passenger and freight, 
arbitrary methods have necessarily been adopted, but 
there is not much difficulty in getting a basis of fair 
division. We give the cost per freight-train mile: 

Cost per Train 
Mile. 


For enginemen, firemen, fuel and 
supplies........ JukeceeGentncken 22°138¢. 
For repairs of locomotives.......... 8 '064e. 
For repairs of cars........ 
For certain items of maintenance of 
WEE: cccens aiken he 
For train service and supplies...... 11°564e. 
For superintendence, loss, damage, 
miscellaneous, etc. ..........e+.. 6°006c. 


Mchhs ds petepieneseedecks 71°787e. 
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The passenger-train mile shows the following cost 
for the same items : 
Cost per Train 
Mile, 
1. For enginemen, firemen, fuel and 


rrr re 11°250e. 


2. For repairs of locomotives....... 6°082e. 
8. For repairs of cars.... ......... 7'990e. 
4. For certain items of maintenance of 
Wi ceactae  esicus (eee 'WCakeas 4°048¢e., 
5. For train service and supplies. 67 2c. 
6. For superintendence, loss, damage, 
miscellaneous, etc .............. 5°888ce. 


—Mining and Scientific Press. 


THE WASTE OF SHIPPING. 

A RETURN just issued by Lloyd’s shows the vessels 
lost, abandoned, or condemned during the quarter 
ending December'31 last. The wastage of steam ton- 
nage during this period has amounted to 141,596 gross 
tons, while that of sailing vessels has been 121,342 
tons. About one-half (73,918 tons) of the steam ton- 
nage removed from the list was owned in the United 
Kingdom, the next heaviest sufferer being the United 
States of America, with 12,275 gross tons. To the 
figure above given for the United Kingdom, there 
should be added 5,027 tons for Colonial account. 
British losses represented 4 per cent. of the gross 
tonnage owned, and those of the United States 1°04 
per cent. of the tonnage owned, while in the case of 
Germany, on the other hand, the wastage for the 
quarter was only 0°24 per cent., a figure much below 
that of any other nation. Speaking generally, wrecks 
are responsible for about half the losses experienced, 
while collisions and abandonments at sea represent 
each about another one-eighth, while old age and 
wear and tear are responsible for the condemnation of 
about one-tenth, so that about 85 per cent. of the 
steam tonnage removed from the shipping list is ae- 
eounted for under these four headings. In the case of 
British-owned boats, however, the loss from collision 
is proportionately much less, being only one-tenth the 
total, while owing no doubt to the practice of selling 
old boats to foreigners, the tonnage condemned is also 
comparatively small, viz., 5,280 gross tons out of a 
total of 73,918 tons. Coming to sailing vessels, the 
losses of the United Kingdom amounted to 13,007 tons, 
to which should be added 5,472 tons as representing 
the Colonies. The lead is, however, taken by the 
United States with a loss of 41,004 tons, equivalent to 
3°22 per cent. of her total sail tonnage. Norway comes 
second with a loss of 24,458 tons, but the proportionate 
loss is, in this instance, less, being but 2°39 per cent. of 
the sail tonnage owned. As in the case of steam 
vessels, the proportionate loss is least in the case of 
Germany, but 2,777 tons or 0°59 per cent. of this 
country’s sail tonnage being taken off the list during 
the quarter named. England, however, also makes a 
very good showing in this regard, her loss, mentioned 
above, representing 0°64 per cent. of her sail tonnage.-— 
Engineering. 
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THE RELATIONS OF PHYSICS AND ASTRON- 
OMY TO THE DEVELOPMENT OF THE 
MECHANIC ARTS.* 


By Prof. CLEVELAND ABBE, 
United States Weather Bureau, Washington, D. C. 


VIII. EDUCATION IN SCIENCE AND TRAINING IN ART 
ARE MUTUALLY HELPFUL. 


Ir science both stimulates the arts and feeds the 
artisan with necessary physical data; if the laboratory 
of the investigator and the workshop of the artisan are 
thus intimately associated together, how is it with the 
young men themselves who are to become either arti- 
sans or scientists? How is it with the education of our 
youth? Fortunately, laboratory practice or the teach- 
ing of physics by means of systematic personal experi- 
mentation in appropriate laboratories has been intro- 
duced into all of our best institutions of learning. It 
is now clearly recognized that the only satisfactory 
education is that which gives the student both a know- 
ledge of the discoveries of others and personal practice 
in the art of discovery. The study of nature is not 
conducted by haphazard methods, but is itself a highly 
developed art. he courses in practical arts and the 
courses of scientific study should not be widely sepa- 
rated, but should be considered as being essential por- 
tions of one course of education. 

In an address delivered in 1883, at Johns Hopkins 
University, the Hon. 8. T. Wallis said that no phrase 
illustrates the action and reaction of the practical man 
and the scientist upon each other better than that due 
to Mr. Huxley: ‘While all true science begins with 
empiricism, it is true science only in so far as it strives 
to pass out of the empirical stage into the deduction of 
empirical from more general truths.” The average 
citizen imagines that the learned man of research is set 
apart from everyday life. He needs to be reminded 
daily that the electric light, the incandescent Wels- 
bach, the brilliant acetylene, the ordinary gas light, are 
all evolutions which the practical world owes to the 
physical laboratory ; that not only the electric motor, 
with its halo of mystery, but the ordinary steam en- 
gine, which is but little less mysterious to the uniniti- 
ated, and the turbine wheel, which everyone imagines 
he can admire intelligently, are wholly the creations of 
the practical scientists who have given of their know- 
ledge freely to the world of mechanic arts. 

We must not attempt to separate investigation and 
education from invention and manufacture. We need 
to bring them closer and closer together than ever. I 
may quote from Dr. Wallis the case of a fireman or en- 
gineer of many years ago, in the days when the explo- 
sions of boilers were more frequent than now, and were 
an important object of investigation by the Franklin 
Institute. His boiler had exploded disastrously ; he 
was called upon to give his testimony, and proceeded 
to state that ‘no one could know anything about these 
things except a man who had been brought up in the 
boiler room, and that the particular explosion in this 
case was, undoubtedly, due to the gases in the boiler.” 
When asked what gas, he replied with an air of tri- 
umph: “ How can I tell? I was not inside the boiler.” 
Fortunately, such ignorant men are not now allowed 
to have control of boilersand human lives. Safeguards 
and protective devices of all kinds have been attached 
to the boilers, and, indeed, all other kinds of machin- 
ery ; but, after all, the essential element of protection 
lies in the training and intelligence of the men in 
charge. It will be a happy day when every university 
has attached to it a school of mechanical engineering, 
so that the practical world of action and work may 

rofit all the more by the scientific wisdom and broad 
earning of university scholars. 

These crude remarks of mine will, perhaps, have 
already accentuated the importance of a thorough 
education along mechanical and physical lines, if one 
intends to devote his life to the improvement of the 
mechanic arts. As I have said before, one may, by a 
fortunate and accidental collocation of ideas, be put in 
the way of making an important invention or improve- 
ment; but the chances are all against this unless one 
has been pursuing such a course of education and 
training as will have fitted him to recognize the im- 
portance of the ideas when they suddenly occur to him, 
and to embody them appropriately in the metal and 
material of which his machine is to be made. Many a 
bright thought occurs to those of us who have not 
trained skill in the art of composition, and, therefore, 
we fail to become poets and musicians; many a man 
witnesses daily some little operation going on about 
him, but fails to make it the basis of a new process in 
the mechanic arts, because his thoughts do not run 
that way. In general, the most important improve- 
ments in machinery originate with dese whose daily 
work familiarizes them with the special subject and its 
needs. It is fortunate that the tendency of the present 
generation is very decidedly toward the thorough edu- 
cation in physics of those who inherit a liking for ma- 
chinery, in the belief that thereby they will certainly 
be better prepared to contribute toward the advance 
of our arts and to compete with those who, through- 
out the world, are revolutionizing the progress of civili- 
zation. America holds its own with England and 
Europe in this respect. 

The following prominent training schools may be 
mentioned : 

The Sheffield School of Engineering, at New Haven, 
founded in 1847, but in 1860 changed to the Sheffield 
Scientific School of Yale University. 

The Lawrence Scientific School, with its recent ad- 
dition of mechanical engineering, founded in 1847, at 
Cambridge, Mass. 

The Massachusetts Institute of Technology, founded 
in 1861. 

The Worcester Polytechnic, founded in 1865, at Wor- 
cester, Mass. 

The Packer School of Engineering, Lehigh Univer- 
sity, Bethlehem, Pa., sounded in 1866. 

The Stevens Institute, at Hoboken, founded in 1868, 
opened in 1871. 

The Sibley College of Mechanical Engineering and 
the Mechanic Arts, at Cornell University, It : 
Y., founded in 1870. 





* Address delivered at the inaagural msoting. May 19. 1899, of the Frank- 
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The Case School of Applied Science, at Cleveland, O., 
founded in 1877. 

The Rose Polytechnic, at Terre Haute, Ind., opened 
in 1883. 

The graduates of these institutions are now every- 
where coming to the front in our workshops, in the 
Patent Office, in the manufactories, and even in our 
politics, for, of course, the practical mechanic and en- 
ae ww must be represented in the State and Federal 

egislatures. 

notice that in Germany both merchants and manu- 
facturers have lately united in stimulating the educa- 
tion of mechanics and artisans as an important step 
toward improving the quality of their goods and the 
condition of German trade. The manual training 
schools, the workingmen’s trade unions, and other in- 
terested parties in the city of Hanover have resolved 
to establish advanced lecture courses, in which artisans 
and apprentices in all trades shall have an opportunity 
to complete their education in mechanics. Only those 
will be admitted to the classes whose theoretical and 
practical knowledge is such as to give promise of suc- 
cess. Great care will be taken to teach young men 
how to obtain the most practical advantages from the 
knowledge imparted in the classes. A permanent ex- 
— of all power machines and tools will be estab- 
ished. 

The needs and opportunities of a great technical col- 
lege were forcibly set forth in 1893, in an article by Dr. 
R. H. Thurston, director of the Sibley College at Cor- 
nell. After enumerating the large sums of money de- 
voted to the support of educational institutions, he 
called attention to the fact that technical education in 
the mechanic arts, strictly so called, had not—and we 
may still say has not—been sufficiently provided for. 
The present demand for trained electricians but empha- 
sizes the great need of training in every department of 
the mechanic arts. The provision for culture in litera- 
ture, history, pure science, and the fine arts is far bet- 
ter; but that for technical instruction, manual train- 
ing, and the art of doing as well as thinking still calls 
for attention. Laboratory or engineering research is 
especially to be desired. Every piece of machinery 
that we are using to-day is in itself a field for investiga- 
tion as to whether it is doing its work with the greatest 
efficiency and in the best manner possible; but such 
investigations demand a previous knowledge of the 
laws of mechanics and familiarity with mathematical 
methods such as the technical schools alone can give. 

The passage of a nation from barbarism to modern 
civilization occupies a long time, and is always attend- 
ed with a great increase in density of population, and 
a great rivalry between individuals competing for suc- 
cess. The interaction between all classes of the com- 
munity grows more intense; those who are on top 
struggle to keep their advantage by calling to their aid 
all the resources of power and intelligence. Experi- 
ence has demonstrated that in this contest intelligence 
wins, and that knowledge is power. There can, there- 
fore, be no doubt of the wisdom and statesmanship of 
the a. that improves every possible oppor- 
tunity to develop the natural resources of its territory 
and the intelligence of its own citizens. Both in Europe 
and in America, universities and surveys, arts and 
manufactures, morality and science, health and pros- 
perity go hand in hand. Victory flies to those who 
are best prepared ; peace rests with those who nurture 
the arts of peace. 

President Eliot has nobly said: “It is the regular 
pursuits and habits of a nation in time of peace that 

repare it for success in war, and not the virtues bred 
in war that enable it to endure peace.” 

From this point of view—the highest that any philo- 
sopher has yet attained—we see at a glance the wisdom 
of those citizens who have encouraged the develop- 
ment of both material and intellectual resources. 
join the material and the intellectual together, for 
neither is of use without the other. If it is the mind 
that studies nature, it is also the mind that conquers 
nature. The intellect is developed, strengthened, and 
quickened in this struggle with nature. A university 
includes every possible variety of education, theoreti- 
cal and practical ; mechanics and physics, the labora- 
tory and the workshop. It stores up knowledge, but 
ong to diffuse it again in perennial streams. * 

[Remarks of Prof. A. 8. Mackenzie, Bryn Mawr Col- 
lege, ‘*‘On the Claims of Abstract Science to a Place in 
the Franklin Institute.” 

Prof. Mackenzie.—Prof. Abbe has given us to-night 
a beautiful example of the value of theory when turned 
to practice; we all know of his researches on clouds 
and the clearness of the earth’s atmosphere, but to- 
night he has descended from the clouds and shown his 
power to provide with a clear atmosphere the subject 
of the relation of pure science to the mechanic arts. 
have listened to his remarks and those of Prof. Men- 
denhall with very great pleasure, but with a good 
deal of trepidation, for I fear that what I may have 
to say will but traverse the ground they have already 
so fully covered. Perhaps, however, I may be par- 
doned some repetition, for I believe that too much 
stress cannot be laid on the importance of the subject 
upon which Prof. Abbe has chosen to address us, and 
that progress in the future is to be made only by the 
theorists and the practical men keeping in the closest 
touch with one another’s aims and needs. 

It seems to me that the event in the history of the 
Franklin Institute which we are assisting at to-night 
is a notable one in its progress, and one which shows 
the high ideals of the society and the broad aims of 
those to whom its management and direction are in- 
trusted. We learn from the full title of the Institute 
that its aim is the promotion of the mechanic arts, and 
we read of its sections devoted to mechanical, electri- 
eal, chemical, mining and metallurgical engineering as 





* Even while this was being said in Philadelphia, a most f: bie in- 
dorsement of these views was offered elsewhere, in that a stirri letter 
from Andrew Carnegie turned the subscription lists for the new universit 
at Birmingham, England, very decidedly toward the motion of appl 
science rat than merely literary and scholastic wor! The immense iron 
=  : interests that center in a — their development . _ 

e's foresight in securing young scientific ex 8 to manage eac! ie- 
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a matter of course. At first thought it a cause 
surprise that it had a section devoted to theoretical 
chemistry, and that it was proposing to add a physi- 
eal and astronomical section ; it is, however, but living 
up to the many-sided character of the man whose 
name is so intimately connected with it, and whose in- 
vestigations in the realm of abstract science are an in- 
tegral part of our studies of to-day ; and | think that 
not until now can the Franklin Institute be said to 
have reached the standard set by its founders, or to 
have been quite rounded out in its various functions. 

The line of progress and development of the society 
has been a natural one in this new and rapidly-grow- 
ing country, where the production and improvement 
of appliances for the rapid development of the coun- 
try’s enormous resources have called to their aid the 
best thought and energies of its people. As a conse- 
quence, the technical side of science has been ad- 
vanced more rapidly than its theoretical side; it is 
true we have had a Franklin and a Henry, but the 
production of such men has been spasmodic, and until! 
quite recently the study of physical science was but 
nominally existent in this country, whereas now great 
strides forward are being made, and the names of Row 
land, Newcomb, Gibbs, Michelson, ete., are known in 
every corner of the scientific world. It is more than a 
coincidence, I think, that to-day the Franklin Insti 
tute is forming a section devoted to physics and 
astronomy, and that the physicists of the country 
meet at New York to-morrow to found an American 
physical yoy & it proves that at last there is an 
awakening to the necessity of the study of science for 
itself, and to the belief that we are fit for better things 
than to be a nation of shopkeepers and inventors only. 

To the problems of engineering and _ technical 
science in its widest sense the Franklin Institute has in 
the past devoted most of its energies, and with great 
and growing distinction; the inventor or thinker to 
whom a John Scott or other medal of the Institute 
has been awarded has a recognized standing the world 
over, and the Journal of the Institute is consulted 
regularly by all engineers who wish to keep abreast of 
the progress in their special fields, and to follow the 
newer and more important processes and developments 
of their chosen work. But surely it is not necessary 
to add that, insomuch as it has not had among its sec- 
tions one devoted to the study of physical science for 
itself, without thought of material gain or useful adap- 
tation, it has lacked one very necessary part of an 
advanced organization devoted to mechanical science. 
I consider it a great privilege to be present at this 
auspicious opening of the physical and astronomical 
section. The able address of Prof. Abbe, whose repu- 
tation, already so well known, will not suffer from the 
interesting lecture we have just listened to, has em- 

hasized the absolute necessity of a close communion 

tween the men who are willing to be the devotees of 
pure science and those whose ideals are in a direction 
equally valuable, and the results of whose labors are 
felt directly by each one of us at our every turn. It is 
upon this necessary working together of these two 
groups of men that I think we should at this meeting 
lay stress. 

A science must exist before applications of it can be 
made, and hence the two divisions of the great work 
fall into the hands of two different sets of workers; 
and the nature of the work and the composition of 
mind required are quite different in the two cases. 
Not to the pure scientist belongs all the credit for the 
making of a science; the mechanic or engineer can, by 
constant thought and application, so get at the very 
heart of things that he Seatines a co-worker of the 
theorist and advances our knowledge of the inner 
workings of nature ; for a mathematical knowledge is 
not essential, it is a help and a valuable one, and the 
man armed with this weapon for attacking a problem 
is atan advantage, provided he does not become lost 
in his symbols; and it must not be forgotten that 
Faraday wrought out his great work in the field of 
electricity without mathematical equipment of the 
higher variety. It is, however, to the theorist, not to 
the technical man, that we must look for the advance- 
ment of science; but this advance can never be so 
rapid as it should be unless both theoretical and tech- 
nical men recognize their mutual dependence. Du 
Bois Reymond has somewhere remarked that there is 
no abstruse investigation into nature that does not at 
some time have its practical application, and, this 
being so, how essential it is that this investigation 
should proceed on a clear kno wledge of the work done 
and being done by practical men. Perhaps no better 
illustration of the value to the theorist of a knowledge 
of the technical requirements of his subject can be 
found than in the development of the study of ther- 
modynauwics; it was the work of Watt and his suc- 
cessors that led to the brilliant achievements of Car- 
not, Kelvin, Clausius, Maxwell, Hirn and others. Our 
whole knowledge of the laws of energy is almost a con- 
sequence of the researches called into being by the de- 
mands of engineers to kno w the principles underlying 
the working of the heat engine. The theorist thus 
receives a constant guidance and check as well as in- 
centive, and is forced to give a reality and definiteness 
to his speculations which might stherwins remain in 
the clouds and whose full significance would be known 
not even to himself. 

But to the technical man the assistance of the 
theorist is of much greater value. In addition to the 
direct aid afforded to the engineer by the new prin- 
ciples and discoveries of the thinker must be men- 
tioned the fact that the theory not only guides the en- 
gineer in the direction of possible development and 
improvement, but that it acts as a beacon to warn hiw 
from the many directions in which his genius and labor 
would be barren of results because he aims at the im- 
possible. 

There never was a time when, more than now, the 
technical man must work hand in hand with the pure 
scientist. It requires the finest theoretical knowledge 
to devise a telegraph by the aid of which eight or more 
messages can be sent along a single wire in each direc. 
tion at the same time, aud yet we ordinarily consider 
telegraphy a purely technical subject. The enginee: 
who would keep up with the pace which science is 
making must consider himself always in the-schools: 
he must be trying to keep step with the changes in the 
theory and with the arouth of knowledge as pro- 
claimed from the studies and the laboratories; he 
wust, if he would win distinction, have the training 
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which fits him to seize the idea behind the theorist’s 
symbols and forms, and strikingly apply it to the 
everyday problems in which his interests and labors lie. 

The brain of the genius who can fasten upon the 
practical consequences of an idea brought forth by the 
were thinker is one of the very highest order, and he 
deserves the merit he receives, and tne world is quick 
to reward him in its substantial way, although the 
world is little able to discriminate, and is willing to 
believe the scribbler of any magazine article who 
prophesies plausibly a sudden demolition of the laws 
of nature which the labors of the greatest thinkers 
have placed on the most enduring bases. Just now 
we can see an example of such a thing with regard to 
the law of the conservation of energy; we are threat- 
ened with most improper doings by liquid air, and we 
have not my forgotten the Keely motor. It is to the 
credit of the scientist that he is willing to give his life 
to the prosecution of learning for its own sake, and 
that, too, when an understanding and appreciation of 
his labors must be given to few. How common it is to 
hear that man who has made some application of 
value (measured in money or utility) lauded above 
the originator of the idea. One hears of this or that 
inventor of the electric lamp or dynamo, but not of 
Faraday, who made an electric are fifty years earlier, 
and produced the electric current by induction and 
foreshadowed all its applications. One hears of a 
Hertz or a Marconi, with their electric waves and 
wireless telegraphy, but how seldom of a Clerk Max- 
well, whose seething brain put forth the thoughts of 
whieh these things are but adaptations. How often is 
Lord Kelvin’s name connected with the problems of 
submarine cabling? One is almost tempted to say 
that the person of so-called average intelligence gives 
in his heart greater credit to the inventor of ‘See that 
hump?” than to the discoverer of the law of gravita- 
tion. Surely equal credit must be given to the orgin- 
ator of an idea with him who applies that idea to the 
purposes of mankind; and it must come home to us 
how necessary is the existence of a close bond between 
these sets of workers, so that each aids the other and 
to each is given the credit which is his due. 

Now I believe that not only will the founding of a 
physical and astronomical section bring about good 
results of this kind to the Franklin Institute, but I 
consider that it is only a beginning in the direction in 
which such an institution should be expanded. It 
should have its staff of professors, whose only duty it 
should be to pursue original investigation, and the re- 
sults of whose work should be made known to the 
world through the Society. Of course such things 
cost money, and being a practical people we hesitate 
to give our money to what we please to call unpractical 
purposes. I hope, however, that we have come to the 
conelusion that a full return for the money so spent is 
bound to come back to us in overflowing measure, 
though in indirect and unseen ways. It seems that 
our benefactors who give of their wealth to advance 
education are unwilling to pay for pure science ; they 
willingly give their money to found and endow 
libraries, they give freely to art collections and to 
museums; but what case can we recall of the found- 
ing of a laboratory for research only, a place where a 
Rowland could be put and told to go ahead regardless 
of expense and enrich the world’s treasure-house of 
thought? The German government has such an 
institution, and yet I would be sorry to see ours try to 
imitate it; for it would be difficult every four years to 
find a man of the right political complexion to take a 
well earned turn atthe “job.” At the Reichsanstalt, 
to which I refer, and with which Helmholtz was con- 
nected in his later years, is a vast equipment, with 
its experts, to be counted not by units, but by 
hundreds, who devote their time not only to standard- 
izing apparatus, but also to the devising of the best 
and simplest forms of instruments and to the pro- 
duction of new ones; and in addition to all this is 
Prof. Kohlrausch, with a staff of fifteen or twenty 
assistants, whose only aim is original research in the 
field of physics. All the products of these men’s brains 
and the results of their labors are given freely to the 
world. I know of nothing similar in this country in 
the domain of physics ; Harvard College has one of 
its departments, the astronomical observatory, devoted 
entirely to research. Prof. Pickering and his associates 
give no lectures and no instruction in the observatory ; 
they are expected simply to use their best efforts to 
promote our knowledge of astronomical science, and 
to this end are provided with a staff of forty assist- 
ants, and a fully-equipped observatory and library. 
What better thing could be done by one of our 
moneyed men, eager to atilize his great wealth for the 
good of mankind, than to found, in connection with 
this and similar institutions, a professorship in physics, 
assuring to one qualified to fill it a liberal stipend (for 
even a eoten must eat) and all the appliances and 
assistants his genius can employ ? 

Perhaps this has carried us too far into the future, 
and whether we shall ever come to this I do not know; 
but at any rate I believe that the Franklin Institute 
has made a move to-night which will redound to its 
credit and usefulness, and I have taken great pleasure 
in being present at its inception. 

[Abstract of remarks of Dr. T. C. Mendenhall, Presi- 
dent Worcester Polytechnic Institute, Worcester, Mass. | 

Dr. Mendenhall spoke substantially as follows: 

The excellent and carefully prepared address of Prof. 
Abbe leaves little to be said by those who follow him. 
It is a real pleasure, however, to be able to congratu- 
late the Franklin Institute on the realization of a plan 
which is a recognition, tardy though it may be, of the 
intimate relations between the mechanic arts and 
physical science, or, as some of us would be inclined 
to say, the dependence of the former upon the latter. 
When I read the subject for discussion, I wondered 
how it could be a subject of discussion at all, for I am 
sure everybody knows and admits that progress in the 
mechanic arts rests upon and is measured by progress 
in the physical sciences. But it is no ordinary event 
in the history of either that the Franklin Institute, 
which may be justly considered the foremost organi- 
zation in the Legeeeg 4 whose primary object is and 
always has been the higher development of the me- 
chanie arts and the encouragement of American in- 
vention, has organized a special section for the better 
development of its interest in the physical sciences. 
When one reflects upon the splendid work of the Insti- 
tate in its chosen field, the outlook for the future of 


.this new section of physics and astronom 
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is most 
promising, and we are all confident that much import- 
ant work will here be done. : 

It is impossible to speak in this hall without con- 
stantly recurring thoughts of the pioneers of American 
science. 

It is entirely natural that the present should appear 
to be the golden age, and among the historians of 
science in this country it is too common to pass over 
the seventeenth and eighteenth centuries as relatively 
unimportant. 

As a matter of fact, some of the most brilliant of 
Awerica’s contributions to science were made before 
the beginning of the nineteenth century and, counted 
in proportion to the population, the number of eminent 
scientific men in those days was fully as great as now, 
and along some important lines their share of the 
world’s work was greater. Perhaps the first contri- 
bution from America to the proceedings of a scientific 
society was the first communication of Gov. John 
Winthrop, of Connecticut, to the Royal Society of 
London, of which he was one of the earliest members. 

Another Winthrop, of the same stock, Prof. John 
Winthrop, of Harvard College, was also a frequent 
contributor, and doubtless did more to kindle and 
keep alive the fires of colonial enthusiasm for physical 
science during the eighteenth century than anyone 
else. But the one great figure of that period was one 
whose name and deeds are inseparably related to this 
city and in whose memory this institution was founded. 
The world has produced few, if any, more brilliant 
men than Benjamin Franklin. It is with only one 
phase of his intellectual activity that we are interested 
to-night, and in that alone, as a physicist or natural 
philosopher, no one will deny that he must be reckoned 
among the very foremost. There is one quality of his 
scientific work to which I want to invite especial at- 
tention; it is the almost ever-present practical end 
toward which nearly every investigation was directed. 
On account of the great luster of his researches in 
electricity, it is often forgotten that he enriched nearly 
every department of physical science, and although he 
evidently did not lack capacity for that keen enjoy- 
ment of discovery which depends upon discovery alone 
and is indifferent to practical results, it is everywhere 
evident that with him the possibility of turning a 
scientific experiment or principle to good account as a 
means of bettering the condition of his fellows was 
paramount. There is a certain class of scientific men, 
not large and not increasing, we are glad to note, 
among whow it is the fashion to speak with what they 
believe to bea “fine contempt” of applied science, 
and who, having never succeeded in discovering any- 
thing of any particular value or use, pride themselves 
on pursuing science for the sake of science. And we 
have all heard of the mathematician who thanked 
God that he had at last discovered a formula of which 
it would be utterly impossible ever to make any 
practical use. But this doctrine has not been held by 
those most entitled to distinction in the annals of 
science, and Franklin was a notable example of those 
who believe that the noblest ambition by which a man 
of science may be stirred is the ambition to discover 
laws which may be utilized in the amelioration of the 
almost necessarily harsh conditions by which mankind 
is surrounded. 

It is difficult to address a body of scientific men in 
this place without thinking of another great name, 
that of one who stood almost at the beginning of that 
long and unbroken line of astronomers for which our 
country is justly famous. And in thinking of Ritten- 
house in Philadelphia one is likely to turn from the 
contemplation of his splendid career as an astronomer 
to that incident. so chennsheuetie of the men of his 
time, in which the man of science became, at the be- 
hest of the Committee of Safety, the clockmaker again 
designing and casting clock- weights in iron which were 
to be exchanged with the inhabitants of the City of 
Brotherly Love for leaden weights, to be moulded into 
bullets, which contributed to the founding of a new 
nation. During the life of that nation the most mar- 
velous changes have been wrought in the material con- 
dition of man and his relations to the planet which he 
inhabits. We have ourselves witnessed so many of 
these changes that detailed reference to them is unne- 
——_. but we may profitably inquire concerning the 
underlying cause of such a prodigious revolution. To 
my mind it is found and found only in the discoveries 
in pepe science, and in their application to the con- 
trol and direction of the forces of pature. Man lives in 
this world only by the continued transformations of 
energy, and his comfort and yn yey depend largely 
on the amount of energy he is able to transform. It is 
not long since his only supply was that furnished b 
the muscles of his own body, but during the nineteenth 
century he has been able, thanks to physical science, 
to draw upon almost inexhaustible sources from with- 
out, and this is why he has progressed by leaps and 
bounds that have exceeded the most extravagant im- 
aginings of our ancestors. This progress cannot be at- 
tributed to war, for war has existed since the dawn of 
history, and it has failed to lift man above the slavery 
of unintelligent toil. Nor is it due to religion, nor 
literature, philosophy or art, for all have flourished for 
ages without materially altering the relation of man to 
his environment. Science, with its unerring processes 
of observation, experiment and -precise measurement, 
has inaugurated the peaceful revolution in social rela- 
tions and material conditions, which the nineteenth 
oT now passes on, still incomplete, to the twen- 
tieth. 

The pen has conquered the sword, but the yard-stick 
is potentially the master of both. 








What is asserted to be the oldest brick in existence 
was recently exhibited at a meeting of the Acadé- 
mie des Inscriptions et Belles-Lettres, of Paris, by M. 
Henzey, the keeperof the Louvre. It is supposed to 
date from the fortieth century before Christ and was 
discovered at Tello, the ancient Sirpulo, in Chaldea, by 
the French archeologist de Sarzee. The brick in ques- 
tion was curved in shape, and, while it had been baked, 
it did not show any signs of having been pressed or 
moulded. The mark of the maker was merely the im- 
Le = of his thumb, and the specimen is, without 

oubt, one of the earliest marks of civilization ever dis- 
covered. As brick making is the earliest of the known 
arts, this particular piece must mark very nearly the 
dawn of civilization.—N. Y. Evening Post. 
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A NEW GLASS, AND ITS USES IN THE 
ARTS. 


By WILLIAM DULLEs, Jr. 


GLASs in connection with chemistry has proved of 
little use, except in the laboratory, and in that for the 
smallest and simplest forms of chemical work. Its ad- 
vantages are due of course to its great power to resist 
acids, whether liquid or in fumes, and electricity. Its 
transparency gives it further advantage in watching 
solutions, reactions, precipitations, and formations, 
while the fact that it can be given a perfectly smooth, 
compact surface makes it of pre-eminent sanitary 
value. Its limitations, however, are very marked, and 
are due to the difficulties which arise in treating it and 
forming it into shapes. Its most marked limitation is 
its fragility. 

It has, however, other disadvantages growing out of 
practical conditions in its manufacture. When welted, 
it is not in any sense liquid, but rather plastic, cooling 
very rapidly, and thus et pera under ordinary con- 
ditions, its being moulded into very large sizes. An 
added difficulty is its propensity to break from defective 
annealing. 

Glass hollow ware has almost universally been pro- 
duced by the process of blowing. It is a matter of 
astonishment that a man can become so skillful in 
blowing as to produce such an immense variety of 
blown tubes from the smallest pipe up to the window 
glass cylinder, and preserve a very accurate calibra- 
tion. 

The strength of glass is of course of two types, one 
mechanical, due simply to its thickness, enabling it to 
resist blows; the other internal, due to its chemical 
composition and annealing, enabling it to resist heat 
and cold and chemical influences. This is illustrated 
by the very familiar test tube, extremely fragile me 
chanically, and yet peculiarly strong for practical 
laboratory use. 

The reason of course why a thin glass, well annealed, 
will resist intense heat is found in the fact that, glass 
being a very poor conductor of heat, the contraction 
and expansion caused by sudden heat will make the 
glass far more likely to break when thick than when 
thin. Collateral to this is the necessity for the test of 
heat and cold that glass shall be of uniform thickness, 
so that the contraction and expansion will not be dif- 
ferent in the different parts of the same article. As a 
result, it has proved possible to make cylindrical glass 
articles in much larger sizes than any other shape, 
and blown jars and tubes have, as stated, been made 
in quite large sizes, though as a rule with less thick- 
ness of walls, and correspondingly less mechanical 
strength. 

The essential element in the een process and the 
value of the glass produced is the successful meeting 
of the two difficulties thus far suggested. Mr. Leon 
Appert, himself a very well known glass expert and 
manufacturer, ex-president of the French Society of 
Civil Engineers and president of the Society of the 
French Glass Manufacturers, has devised and patented 
the machinery which bears his name. The well known 
St. Gobain Company took up the practical develop- 
ment of the matter, and has for some years been pro- 
ducing in very large quantities, with perfect success, 
rectangular and cylindrical jars and pipe of all sizes. 

By means of a mould and core, mutually adapted 
to the form required, glass jars and pipe of symmetri- 
cal shape can be made, handled, and subsequently an- 
nealed. In the pipe there is no question as to making 
a bottom, but jars involve this decidedly serious prob- 
lem, and special appliances are needed to secure a flat 
bottom and of true thickness properly in accord with 
the thickness of the said walls. Behind the mechani- 
cal operation is the composition and temperature of 
the glass itself, which is so controlled as to make 
possible the moulding of large jars in cylindrical 
shape up to say 40 inches high and 20 inches diameter, 
holding 50 gallons, and in rectangular shape up to 16 
inches by 21 inches by 22 inches, and holding say 24 
gallons. 

The making of cylindrical jars proves somewhat 
easier than the making of rectangular jars in this pro- 
cess, following the analogy of blown work, but the 
thickness of walls and mechanical strength are in no 
way impaired or modified as the size increases, thus 
guarding the mechanical strength. Rectangular jars 
are wuch more difficult to make, but, if made at all, 
they must be and are of strictly uniform thickness, 
maintaining this same thickness at the curving of all 
the sides. 

An ordinary blown rectangular jar is made by blow- 
ing a balloon reasonably spherical or ovoid. If sucha 
balloon is moulded into a true cylinder, it will have 
uniform radii from a given center, and the glass will 
form itself with reasonably uniform thickness of walls 
about the sides of the mould. When, however, such a 
balloon is placed in a rectangular mould, there will be 
at once radii of different lengths, and the glass will be 
distorted, making very thin corners at the longer radii 
with thick sides. The result is thus mechanically 
weak, due to the thinness of the corners, where danger 
from a blow is greatest, and the impossibility of an- 
nealing a jar with so great a difference of thickness in 
its walls. The production of such jars by the blown 
process is both unsatisfactory to the manufacturer and 
the user. The Appert process, while able to make 
swall jars, practically begins where the blown jar ends, 
competing not with glass articles, but with jars made 
of other materials. 

The variety of jars to be made is simply a question 
of moulds, though each jar has a tendency to de- 
velop some little peculiarity of its own in the process 
of manufacture, and make a history for itself at the 
factory. 

It will be noticed that the jars have somewhat fluted 
sides, and the impression is given that the jars are 
not transparent, his, however, is an incident, and 
the glass itself has the transparency of plate glass, the 
inner surface being in every case partesth smooth, and 
the outer surface capable of being poten | and polished 
with any degree of smoothness that may be required. 
A piece of glass from a broken jar polished on what 
had been the outer side shows that the glass is per- 
fectly clear, and that the smoothness of the inner sur- 
face as originally made cannot be distinguished from 
the surface that has been specially polished. The jars 
are always made with more or less of an upright or 
vertical panel which is clear, so that graduation will 
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be possible. It is at on¢e apparent to practical users 
of such articles that the inside of one of these jars is 
illuminated because of the transparency of the glass, 
which is unmistakably an advantage over any other 
form of jar. The perfect smoothness of the inner sur- 
face, already referred to, is an added advantage. The 
glass is also of such quality that faucet holes can 
be drilled of any required size in any location. Por- 
tions of the sides can also be polished so as to allow 
observation as to what is going on in any special part 
of the jar. 

The variety of industries in which chemistry is in- 
volved is so great that one cannot easily venture to 
enlarge upon the possible uses of this glass. Inquiries 
that have come to the manufacturers indicate a de- 
mand ranging from the strongest acids to the purest 
distilled water. 

These jars withstand marked changes in tempera- 
ture within reasonable limit, thus proving themselves 
equal to the practical tests of laboratory and chemical 
work. 

There have been many patents taken ‘out for mak- 
ing glass pipe. Its value as a resistent to electricity 
and chemistry, as well as in sanitary projects, makes 
its use most attractive. There must be great difficulty 
in moulding glass into a long pipe with a compara- 
tively small core. This, however, has been accom- 
plished, and it is a most interesting thing to see one of 
these moulds opened, showing a piece of pipe 5 or 6 feet 
high, with the changing colors, as it cools and is taken 
rapidly by the workmen to be prepared for the an- 
nealing process. 

For practical uses glass pipe must be very strong me- 
chanically, and yet not overloaded with weight, which 
greatly increases the expense. A further difficulty is 
to retain a true roundness of the glass, with the ex- 
treme tendency which glass has to distort as it cools. 
This, however, has been perfectly accomplished. Again 
we find in this pipe a peculiar and perfectly smooth 
inner surface. These pipes have now been wade in 
lengths of 5 to 6 feet, with an inner diameter of 4 
inches. When the diameter is increased the length is 
diminished, but pipe has been made and can be made 
with diameters of 10 inches to 21 inches in lengths of 
one meter. The great mechanical strength of all the 
glass made by this process is due to the fact that it is 
extremely hard, perfectly annealed, and of a sufficient 
thickness to resist any ordinary blow. 

There are many other forms into which glass ean be 
made for chemical uses, and plans are now under way 
for making special forms for special requirements of 
chemistry and allied industries. The question is one 
of development, and the construction of new moulds in 
order to widen the circle of its application. 

Under the general heading of electricity, we find 
electric storage battery work, which has made use of 
these jars in Europe for several years, and is beginning 
their use here as rapidly as the jars can be furnished. 
Electrolytic plants also find the advantage of the 
purity and permanence of glass as well as electro- 
platers and all the industries where electricity is con- 
cerned. 

Pipe commends itself for the transfer of high tension 
electric currents. Some made of the glass have been 
tested, and show a resistance of 35,000 volts when dry, 
and 20,000 when wet. 

In chemistry proper, we find these jars available for 
all processes using acids, while the pipe in different 
sizes meets the difficulties met in piping acids and acid 
fumes, and can also be made into towers such as are 
used in nitric acid and similar factories. An interest- 
ing inquiry has come in regard to using this pipe 
for piping sulphuric acid fifty miles from a point of 
manufacture in the mountains to the line of the nearest 
railroad. 

The vital point of course is that glass is made avail- 
able in inuch larger sizes than ever known heretofore, 
and it is evident enough that the qualities uhat have 
made suecess so universal in sinall sizes will make a 
corresponding demand for anything of any size that 
can be made of this unique material.—The Journal of 
the Society of Chemical Indastry. 


IVORY PRESERVED IN COLD STORAGE, 


No one can estimate the amount of ivory that is hid- 
den in the ice fields of the frozen regions near the pales, 
nor more than guess at the length of time it has been 
thus preserved. With the rapid decrease in the herds 
of elephants in Africa, the search for remains of the 
mammoth increases. From time to time reports are 
y»ublished of finds of frozen carcasses of these huge 
yeasts, valuable for the mass of ivory in their tasks, in 
the tandras of the far North, mainly in Siberia. Sci- 
ence does not explain how the giant animals were able 
to exist in a climate that has preserved their remains 
by freezing, or how they chanced to be thus over- 
whelmed. 

This mammoth ivory, far from being a recent dis- 
covery, was known to the ancients, and has been used 
for centuries as an article of commerce and manufac- 
ture. The records show that as early as 1821 ivory of 
this kind to the extent of 20,000 pounds was marketed 
in Yakutsk, and that annual sales in that city, from 
1825 to 1831, averaged over 60,000 pounds. In 1840 Dr. 
Middendorff, who visited the vast territory, estimated 
that the annual output of Siberian ivory reached 110,- 
000 pounds, representing at least 100 individual mar- 
moths. Baron Nordenskjold estimated in 1875 that 
fully 20,000 Siberian wammoths had contributed their 
ivory to the world’s markets since the conquest of 
Siberia.—Ice and Refrigeration. 


In a paper on determinations of the refractive indices 
of solutions, communicated to the Isis Society, of Dres- 
den, W. Hallwach gives an account of a differential 
method with grazing incidence, for which a double- 
trongh refractometer has been used. The process de- 
scribed has been applied to solutions of brome-cad- 
mium, sugar di- and tri-chloracetic acid, and their pot- 
assium salts; and the author investigates théjrelation 
between the refractive index and the degree ofconcen- 
tration, with a view of determining whether it fs influ- 
enced to any extent by dissociation. The experiments 
show that such an influence, if it exists, is too’ smal! to 
be measurable with exactitude. This result is at vari- 
ance, in the case of brome-cadmium, with those ob- 
tained by Le Blane and Rohland, but the diserepancy 
is attributed'to an error. —Nature, 60, 329. 
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